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10 - 1 - . 

ENDOTHELIN RRCRPTOR ftNTftfiflNISTS 
FTFiTiD OF TNYFiNTTON 

15 

The present invention relates to novel indane 
and indene derivatives, pharmaceutical compositions 
containing these compounds and their use as endothelin 
receptor antagonists. 

20 

BACTCCROTTWD 

Endothelin (ET) is a highly potent 
vasoconstrictor peptide synthesized and released by the 

25 vascular endothelium • Endothelin exists as three 

isoformsr ET-l, ET-2 and ET-3. Of these, only ET-1 and 
ET-3 have been \found to be expressed in mammalian 
systems. [Unless otherwise stated "'endothelin*' shall 
mean any or all of the isoforms of endothelin] • 

30 Endothelin has profound effects on the cardiovascular 
system, and in particular, the coronary, renal and 
cerebral circulation. Elevated or abnormal release of 
endothelin is associated with smooth muscle contraction 
which is involved in the pathogenesis of cardiovascular, 

35 cerebrovascular, respiratory and renal pathophysiology. 
Elevated levels of endothelin have been reported in 
plasma from patients with essential hypertension, acute 
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myocardial infarct ion# subarachnoid hemorrhage , 
atherosclerosis, and patients with uraemia undergoing 
dialysis • 

Tn vivQ. endothelin has pronounced effects on 
5 blood pressure and cardiac output. An intravenous bolus 

injection of ET (0.1 to 3 nmol/kg) in rats causes a * 
transient, dose-related depressor response (lasting 0.5 
to 2 minutes) followed by a sustained^ dose-dependent 
rise in arterial blood pressure which can remain 

10 elevated for 2 to 3 hours following dosing. Doses above 
3 nmol/kg in a rat often prove fatal. 

Endothelin appears to produce a preferential 
effect in the renal vascular bed. It produces a marked, 
long-lasting decrease in renal blood flow, accompanied 

IS by a significant decrease in 6FR, urine volume, urinary 
sodium and potassiw excretion. Endothelin produces a 
sustained antinatriuretic effect, despite significant 
elevations in atrial natriuretic peptide. Endothelin 
also stimulates plasma renin activity. These findings 

20 suggest that ET is involved in the regulation of renal 
function and is involved in a variety of renal disorders 
including acute renal failure, cydosporine 
nephrotoxicity and chronic renal failure. 

Studies have shown that in vivQ> the cerebral 

25 vasculature is highly sensitive to both the vasodilator 
and vasoconstrictor effects of endothelin. Therefore, 
ET may be an iinportant mediator of cerebral vasospasm, a 
frequent and often fatal consequence of' subarachnoid 
hemorrhage* 

30 ET also exhibits direct central nervous system 

effects such as severe apnea and ischemic lesions which 
suggests that ET may contribute to the development of • 
cerebral infarcts and neuronal death. 

ET has also been inrplicated in myoceurdial a 

35 ischemia (Nichols et al. Br, iT, Pharm, 99: 597-601, 1989 
and Clozel and Clozel, rirn. Res>r 65: 1193-1200, 1989) 
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coronary vasospasm (FuJcuda et al., Eur. .7. Pharm. 165: 
301-304, 1989 and Ltischer, r<rr. 83: 701, 1991) heart 
failure, proliferation of vascular smooth muscle cells, 
(Takagi, Blocht^m & mnnhvg. Rf>s. rr.mmim.i 168: 537-543, 
5 1990, Bobek fit_al*./ Am. .T- Phyg^ni '>^f^rAna-ri^t^^ 1990) 
and atherosclerosis, (Nakaki et ai. ,. BiorhPTn. s, B4r)phys. 
Res. Comniiin. 158: 880-881, 1989, and Lerman pt al. . £[eu 
Eng. J. nf MPfl. 325: 997-1001, 1991) . Increased levels 
of endothelin have been shown after coronary balloon 
10 angioplasty (Kadel fit_Ai-., No. 2491 rim. 82: 627, 
1990) . 

Further, endothelin has been found to be a 
potent constrictor of isolated mammalian airway tissue 
including humem bronchus (Uchida et al . ^ Eur .t. nf 
15 Pharm . 154: 227-228 1988, LaGente, ciln. Rvp. J^^^^^r<^ 
20: 343-348, 1990; and Springall f^t Lancet, 337: 

697-701, 1991) . 

Endothelin has been associated with the 
induction of haemorrhagic and necrotic damage in the 
20 gastric mucosa (Whittle ^i- ai - - Br. J. Pharm. 95: 1011- 
1013, 1988); Raynaud's phenomenon, Cinniniello fit_al^. 
Lancet 337: 114-115, 1991); Migraine (Edmeads, Headache, 
Feb. 1991 p 127); Sepsis (Weitzberg r^rr. nhnnv 

33: 222-227, 1991; Pittet et. ai . . Ann. Surg. 213: 262- 
25 264, 1991), Cyclosporin-induced renal failure or 

hypertension fEur. j. Pharmanni r 180: 191-192, 1990, 
Kidney mt, 37: 1487-1491, 1990) and endotoxin shock and 
other endotoxin induced diseases fBioehem. Bjnphy.s. Res, 

Commun . , 161: 1220-1227, 1989, Ar^a PhysioT Rnanri 137: 

30 317-318, 1989). 

Thus, endothelin receptor antagonists would 
offer a unique approach toward the pharmacotherapy of 
hypertension, renal failure, cerebrovascular disease, 
myocardial ischemia, angina, heart failure, asthma, 

35 atherosclerosis, Raynaud's phenomenon, ulcers, sepsis, 
migraine, glaucoma, endotoxin shock, endotoxin induced 
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multiple organ failure or disseminated intravascular 
coagulation^ cyclosporin-induced renal failure and as an 
adjunct in angioplasty and prevention of restenosis. 

5 c^TlMMARY OF TWK TWVEWTIQN 

This invention comprises indane and indene 
derivatives represented by Formula {I) and 
pharmaceutical compositions containing these conpounds, 

10 and their use as endothelin receptor antagonists which 
are useful in the treatment of a variety of 
cardiovascular and renal diseases including but not 
limited to: hypertension, acute and chronic renal 
failure, cyclosporine induced nephrotoxicity, stroke, 

15 cerebrovascular vasospasm, myocardial ischemia, angina, 
heart fail\ure and atherosclerosis. 

This invention further constitutes a method 
for antagonizing endothelin receptors in an animal, 
including humans, which comprises administering to an 

20 animal in need thereof an effective amount of a compound 
of Formula (I) » 

pp;T2LTT.Pn nRgrPTPTTOW OF THE TWVENTIQN 

25 The compounds of this invention are 

represented by structural Formula (I) : 



30 




(I) 



\ 



wherein: 
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- S. 

Rl is -X(CH2)nAr or -X(CH2)nR8 or 

R2 Is hydrogen, Ar or (c); 
10 Pi is -X(CH2)nR8; 

P2 is -X(CH2)nR8» -XRgY; 

R3 and R5 are independently hydrogen, Rn, OH, 
Ci-galkoxy, S(0)qRii, N(R6)2, Br, F, I, CI, CF3, NHCORg, 
-R11CO2R7, -XR9-Y or -X(CH2)nR8 wherein the methylene 
15 groups of -X<CH2)nR8 «»ay be unsubstituted or substituted 
by one or more -(CH2)nAr groups; 

R4 is hydrogen, R^, OH, Ci-salkoxy, 
S(0)qRii,N(R6)2, -X(Rii), Br, F, I, CI or NHCORg wherein 
the Ci_5alkoxy may be unsubstituted or substituted by 

20 OH, methoxy or halogen; 

Rg is independently hydrogen or C^.^alkyl; 
R7 is independently hydrogen, Ci-galkyl or 

(CH2)nAr; 

RS is hydrogen, Rn, CO2R7, PO3H2, P(0)(0H)R7, 
25 CN, -C(0)N(Rg)2» tetrazole or ORg; 

Rg is,Ci-ioalkyl» C2-ioalkenyl or phenyl all 

of which may be unsxibstituted or substituted by one or 
more OH, N(R6)2r COOH, halogen or XCi-salkyl; 
RlO is R3 or R4; 
30 Rii is Ci-8alkyl# C2.8alkenyl, C2-8alkynyl all 

of which may be unsxobstituted or substituted by one or 
more OH, CH2OH, N(Rg)2 or halogen; 

X is (CH2)n/ 0, NRg or S{0)q; 

Y is CH3 or X(CH2)nAr; 

35 Ar is: 
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5 (a) 

naphthyl, indolyl, pyridyl, thienyl, 
oxazolidinyl, oxazolyl, thiazolyl, isothiazolyl, 
pyrazolyl, triazolyl, tetrazolyl, ' imidazolyl, 
10 imidazolidinyl, thiazolidinyl, isoxazolyl, oxadiazolyl, 
thiadiazolyl, morpholinyl, piperidinyl, piperazinyl, 
pyrrolyl, or pyrimidyl; all of which may be 
unsubstituted or substituted by one or more R3 or R4 

groups; 

15 A is C=0, or [C(R6)2lm'' 

B is -CH2- or -0-; 

Zi and Z2 are independently hydrogen, Ci_ 
galkyl, C2-8allcenyl, Ca-salkynyl, OH, Ci-ealkoxy, 
S(0)qCi_8alkyl/ N{R6)2' ^' ^' NHCORg, 

20 -X(CH2)nR8' Phenyl, benzyl or Ca-gcycloalkyl wherein the 
Ci-ealkyl, C2-8alkenyl or C2-8alkynyl may be optionally 
substituted by COOH, OH, CO(CH2)nCH3f C0(CH2)nCH2N(R6)2/ 
or halogen; or Zi and Z2 together may be -0-A-O- on 

contiguous carbons; 
25 Z3 is Zi or XR9Y; 

q is zero, one or two; 

n is an integer from 0 to six; 

m is 1, 2 or 3; 
and the dotted line indicates the optional presence of a 
30 double bond; or a pharmaceutically acceptable salt 
thereof; provided that 

• R2 is not hydrogen when X is S(0)q; 

• when the optional double bond is present 
there is only one Rio and there is no Pi; 

35 • the compound of Formula I is not (IRS)-l, 3- 

diphenylindene-2-carboxylic acid; (cis,cis)- 
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(IRS, 3SR) -1, 3-dlphenylindane-2-carboxylic acid; 
(IRS) -3- [3-Methyl-l-phenyl- (IH) -ind-2-en-l-yl] 
propionic acid; or (IRS) -2 II, 3-diphenyl- (IH) - 
ind-2-en-2-yl]ethanoic acid. 
5 Also included in the invention are 

pharmaceutically acceptable salt con^lexes. 

All alkyl, alkenyl, alkynyl and alkoxy groups 
may be straight or branched. The term "halogen" is used 
to mean iodo, fluoro, chloro or bromo. Alkyl groups may 
10 be substituted by one or more halogens up to 
perhalogenation . 

The compounds of the present invention may 
contain one or more asymmetric carbon atoms and may 
exist in racemic and optically active form. All of 
IS these compounds and diastereoisomers are contenqplated to 
be within the scope of the present invention. 

Preferred confounds are those wherein R^ is 
X(CH2)nAr, (Ar is (a) or (b) ) , dihydrobenzofuranyl, 
benzodioxanyl, cyclohexyl, Ci-4alkyl; R2 is (a), (b) Ci_ 
20 4alkyl, indolyl or hydrogen; R3 and R5 are independently 
hydrogen, OH, Ci-salkoxy, halogen, -0Ci-4alkyl phenyl, 
R11CO2R7, Ci-4alkyl, N{R6)2, NH(C0)CH3^ -X(CH2)nR8, '^9 
pyridyl, phenyl or S (OpCi-salkyl; R4 is hydrogen, OH, 
Ci-salkoxy, halogen, Ci_4alkyl, N(Rg)2, NH(C0)CH3 
25 S(0)pCi.5alkyl; Zi, Z2 and Z3 are independently XRgY, 
benzyl, hydrogen, OH, Ci-salkoxy, -N(R6)2, S(0)qCi- 
salkyl, NHCORg, 'x(CH2)nR8 halogen, or Zi and Z2 
together may be -0-A-O on contiguous carbons; and P2 
are independently hydrogen, CO2H or tetrazole; Ar is 
30 (a), (b), phenyl, or pyridyl; X is (CH2)n or oxygen. 

More preferred are compounds wherein R3 is 
hydrogen or -X(CH2)nR8, R11CO2R7; R4 and R5 are 
independently hydrogen, OH, Ci-salkoxy, SCi_5alkyl, F, 
Br, Ci_3alkyl or NH2; and Z3 are hydrogen and Z2 is 
35 hydrogen, OH, Ci-salkoxy, halogen, X(CH2)nR8' NH2' 

benzyl, NH(C0)CH3, or Z^ and Z2 together may be 0-A-O. 
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Most preferred are compoiinds wherein Ri is (b) 
and R2 is (a) or (b) ; A is CH2f B is -0-; there is no 
optional double bond; Ri and XR2 are trans to Pi; Z2 is 
OH^ Ci-saUcoxy, -OCH2CHCH2 or hydrogen, Zi is hydrogen; 
5 R3 is hydrogen, X{CH2)qC00H or CH«CHC02Hr R4 is 

hydrogen, substituted phenyl^ or Ci«2^^'^^^y' ^5' ^10 
• and P2 are hydrogen. 

Especially preferred are the following 

10 compounds : 

(IRS, 2SR, 3SR) -1- (4-lfethoxyphenyl) -3- Or 4-methylene- 
dioxyphenyi) indane-2-carboxylic acid; 

(IRSr 2RS, 3SR)-5-Hydroxy-3-(4-methoxyphenyl)-l-{3/4- 
15 methylenedipxyphenyl) indane-2-carboxylic acid; 

(IRSr 2RSr 3SR)-5-Mfethoxy-3-<4-inethoxyphenyl)-l-(3r4- 
methylenedioxyphenyl) indane-2-carboxylic acid; 

20 (IRSr 2SR, 3SR>-l,3-Bis(3,4-methylenedioxyphenyl)-'5- 
5-hydroxyindane-2-carboxylic acid; 

(IRS, 2SR, 3RS) -3- (2-Carboxymethoxy-4-methoxyphenyl) -1- 
(3r 4-methylenedioxyphenyl) -5- (prop-l-yloxy) -indane-2- 
25 carboxylic acid 

% 

(IRS, 2SR, 3SR) -3- {2-Carboxyinethoxy-4-methoxyphenyl) -1- 
(2-methoxy-4, 5-methylenedioxyphenyl) -5- (prop-l-yloxy) - 
inclane-2-carboxylic add 

30 

(XRS, 2SR, 3RS)-3-[2-(l-Carboxyeth-2-yloxy)-4-methoxy- 
phenyll -1- (3, 4-methylenedioxyphenyl) -5- (prop-l-yloxy) - 
indane-2-carboxylic acid, bis-dicyclohexylamine salt; 
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-1- 

(IRS, 2SR, 3SR) -3- (2- I <E) -2-Carboxyethen-l-yl] -4- 
methoxyphenyl] -1- (3, 4-methylenedioxyphenyl) -5- (prop-1- 
yloxy) lndane-2-carboxylic acid; 

5 (IRS, 2SR, 3SR)-3-t2-(2-Carboxyeth-l-yl)-4-methoxy- 
phenyl] -1- (3, 4-methylenedloxyphenyl) -5- (prop-l-yloxy) - 
lndane-2-carboxyllc acid; 

(IRS, 2SR, 3RS) -3- [2- (3-Carboxyphenyl) -4-methoxyphenyl] -1- 
10 (3, 4-methylenedioxyphenyl) -5- (prop-l-yloxy) indane-2- 
carboxylic acid 

The present invention provides compounds of 
Fomula (I) above 

15 



20 




(I) 



which can be prepared by a process which comprises: 

25 a) reacting a compound of Formula (2) wherein 

X is Ci_5alkyl 



30 




(2) 



35 with a substituted benzaldehyde or aldehyde of Formula (3) . 
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-10- 

D-CHO (3) 

wherein D Is Ar or (c) as defined In Formula I, In a 
suitable solvent such as benzene with a catalyst such as 
5 plperldlnliim acetate at reflux to provide a compound of 
Formula (4) . 



0 



10 




(4) 



Cydization of compound (4) in the presence 
IS of a suitable Lewis acid such as titanium tetra- 

choloride or aluminum chloride or alternatively when Zi 
is 3-OR (meta) (where R is Ci-salkyl, or benzyl) , 
trifluoroacetic acid, provides an indanone of the 
Formula (5) . 




(5) 



Dehydrogenation with 2,3-dichloro-5, 6-dicyano- 

1.4- benzoquinone in an appropriate solvent or 
alternatively bromination with pyridinium hydrobromide 

30 perbromide in dichloromethane followed by treatment with 

1.5- diazabicyclo[4,3,01non-5-ene provides indenones of 
Formula (6) . 



35 




wo 93/08799 



PCT/US92/09427 



b) Alternatively, a compoxind of Formula 6 
wherein Zi, Z2 and Z3 are hydrogen and 



5 




R4 



10 can be prepared by treatment of 2-bromobenzoic acid with 
two equivalents of n-butyllithium in a solvent such as 
tetrahydrofuran under argon at -78 3 followed by the 
addition of an acid chloride of formula (7) : 




(7) 




Treatment of compounds of type (8) with 
thionyl chloride at reflux gives an acid chloride which 
35 can be isolated by concentration under reduced pressure. 
This acid chloride can then be treated with diethyl 
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10 



magnesium malonate in a solvent sucH as ether to give a 
compound of formula (9) : 




Reaction of a cosqpound of type (9) at reflux 
with 5% aqueous sodium carbonate gives conqpounds of 
15 formula (10) : 



20 



25 



30 




(10) 



c) Treatment of an Indenone of formula (11) 

O 




CQzX 



(11) 



wherein Zi, Z2, Z3 and Ri are as defined for formula I 
35 or a grovgp convertable to them, with an organomagnesium 
compound of Formula (12) wherein R2 is defined fot 
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R2<CH2)nMgBr (12) 

Formula I or a group convertable to it^ in a suitable 
solvent at 0*^0 provides compounds of formula (13) : 

5 



10 




(13) 



Saponification of compounds of formula (13) using 
sodium hydroxide in aqueous methanol followed by 
15 reduction with triethylsilane and boron trifluoride 
etherate in a suitable solvent such as dichloromethane 
at C'C affords racemic compounds of formula (14) • 



20 




(14) 



25 Conjugate addition of nucleophiles to an ester derived 

from formula (14), followed by saponification affords 
compounds of formula (I) having an R^g other than 

hydrogen. Re-introduction of a double bond into an 
ester derived from such acids followed by conjugate 
30 addition of another nucleophilic species and subsequent 
saponification affords compounds of formula (1) in which 
neither Riq substituent is hydrogen. 

Reduction of compounds of formula (13) with 
triethylsilane and boron trifuoride etherate in a 
35 suitable solvent such as dichloromethane at O^C followed 
by hydrogenation with hydrogen gas under pressure at 
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approximately 60 psi in the presence of a suitable 
catalyst such as 10% palladium on charcoal affords 
compounds of formula (15) : 



5 




(15) 



Alkylation or acylation of the ester enolate 
derived from formula (15) affords confounds wherein Pi 
and P2 are as defined in formula (1) . 

15 Alternatively, hydrogenation of con^oxinds of 

formula (13) with hydrogen gas under pressure at 
approximately 60 psi in the presence of a suitable 
catalyst such as 10% palladium on charcoal in a suitable 
solvent such as ethyl acetate or methanol' containing 1- 

20 5% acetic acid affords compounds of formula (15) . 

Treatment of these compoxinds with a base such as sodium 
hydroxide in a suitable solvent such as aqueous ethanol 
provides racemic compounds of formula (16) : 



25 




(16) 



wherein Zi, Zz ^2 hydrogen; Ri = R2; and n is 0. 
Treatment of con^otinds of formula (13) with 
triethylsilane and boron trifluoride etherate in a 
35 suitable solvent such as dichloromethane at O'C followed 
by reaction with samarium II iodide in a suitable 
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solvent such as tetrahydrofuran and then saponification, 
provides compounds of formula (17) 



5 




(17) 



10 With appropriate manipulation and protection 

of any chemical functionalities, synthesis of the 
remaining compounds of the Formula (I) is accomplished 
by methods analogous to those above and to those 
described in the Experimental section. 

IS In order to use a compound of the Formula (I) 

or a pharmaceutically acceptable salt thereof for the 
treatment of humans and other mammals it is normally 
formulated in accordance with standard pharmaceutical 
practice as a pharmaceutical composition. 

20 Compounds of Formula (I) and their 

pharmaceutically acceptable salts may be administered in 
a standard manner for the treatment of the indicated 
diseases, for example orally, parenterally, sub- 
lingually, transdermally, rectally, via inhalation or 

25 via buccal administration. 

Confounds of Formula (I) and their 
pharmaceutically acceptable salts which are active when 
given orally can be formulated as syrups, tablets, 
capsules and lozenges. A syrup formulation will 

30 generally consist of a suspension or solution of the 
compound or salt in a liquid carrier for example, 
ethanol, peanut oil, olive oil, glycerine or water with 
a flavouring or colouring agent. Where the composition 
is in the form of a tablet, any pharmaceutical carrier 

35 routinely used for preparing solid formulations may be 
used. Examples of such carriers Include magnesium 
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stearater terra alba, talc, gelatin, agar, pectin, 
acacia, stearic acid, starch, lactose and sucrose. 
Where the coxnposition is in the form of a capsule, any 
routine encapsulation is suitable, for example using the 
5 aforementioned carriers in a hard gelatin capsule shell. 
Where the composition is in the form of a soft gelatin 
shell capsule any pharmaceutical carrier routinely used 
for preparing dispersions or suspensions may be 
considered, for example aqueous gums, celluloses, 

10 silicates or oils and are incorporated in a soft gelatin 
capsule shell. 

Typical parenteral conpositions consist of a 
solution or suspension of the compound or salt in a 
sterile aqueous or non-acpieous carrier optionally 

15 containing a parenterally acceptable oil, for exaii5>le 
polyethylene glycol, polyvinylpyrrolidone, lecithin, 
arachis oil, or sesame oil. 

Typical compositions for inhalation are in the 
form of a solution, suspension or emulsion that may be 

20 administered as a dry powder or in the forta of an 
aerosol using a conventional propellant such as 
dichlorodifluoromethane or trichlorofluoromethane. 

A typical suppository formulation comprises a 
conrpound of Formula (1) or a pharmaceutically acceptable 

25 salt thereof which is active when administered in this 
way, with a binding and/or lubricating agent, for 
example polymeric glycols, gelatins, cocoa-butter or 
other low melting vegetable waxes or fats or their 
synthetic analogues. 

30 Typical transdermal formulations con^rise a 

conventional aqueous or non-aqueous vehicle, for example 
a cream, ointment, lotion or paste or are in the form of 
a medicated plaster, patch or membrane. 

Preferably the composition is in unit dosage 

35 form, for example a tablet, capsule or metered aerosol 
dose, so that the patient may administer to themselves a 
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single dose. 

Each dosage unit for oral administration 
contains suitably from 0.1 mg to 500 mg/Kg, and 
preferably from 1 mg to 100 mg/Kg, and each dosage unit 
S for parenteral administration contains suitably from 0.1 
mg to 100 mg, of a compoxuid of Formula (I) or a 
pharmaceutical ly acceptable salt thereof calculated as 
the free acid. Each dosage unit for intranasal 
administration contains suitably 1-400 mg and preferably 
10 10 to 200 mg per person. A topical formulation contains 
suitably 0.01 to 1.0% of a compound of Formula (I). 

The daily dosage regimen for oral 
administration is suitably about 0.01 mg/Kg to 40 mg/Kg, 
of a compound of Formula (I) or a pharmaceutically 
IS acceptable salt thereof calculated as the free acid. 
The daily dosage regimen for parenteral administration 
is suitably about 0.001 mg/Kg to 40 mg/Kg, of a compound 
of the Formula (I) or a pharmaceutically acceptable salt 
thereof calculated as the free acid. The daily dosage 
20 regimen for intranasal administration and oral 

inhalation is suitably about 10 to about 500 mg/person. 
The active ingredient may be administered from 1 to 6 
times a day, sufficient to exhibit the desired activity. 

No tinacceptable toxicological effects are 
25 expected when compounds of the invention are 

administered in , accordance with the present invention. 

The biological activity of the compounds of 
Formula (I) are demonstrated by the following tests: 

30 I. B^nriinp Assay 

A) Miamhranfi Prpnaraf ton 

Rat cerebellum or kidney cortex were rapidly 
dissected and frozen immediately in liquid nitrogen or 
used fresh. The tissues, 1-2 g for cerebellum or 3-5 g 
35 for kidney cortex, were homogenized in 15 mis of buffer 
containing 20mM Tris HCl and SmM EDTA, pH 7.5 at 4*C 
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using a motor-driven homogenizer. The homogenates were 
filtered through cheesecloth and centrifuged at 20,000 x 
g for 10 minutes at 4**C. The supernatant was removed 
and centrifuged at 40y000 xg for 30 minutes at 4**C. The 
5 resulting pellet was resuspended in a small volume of 
buffer containing 50 mM TriSr 10 mM MgCl2/ pH 7.5; 

aliquotted with small vials and frozen in liquid 
nitrogen. The membranes were diluted to give 1 and 5 mg 
of protein for each tube for cerebellum and kidney 

10 cortex in the binding assay. 

Freshly isolated rat mesenteric artery and 
collateral vascular bed were washed in ice cold saline 
(on ice) and lymph nodes were removed from along the 
major vessel. Then, the tissue was homogenized using a 

15 polytron in buffer containing 20 mM Tris and 5mM BDTA, 
pH 7.5 at 4*C in 15 ml volume for -6 gm of mesenteric 
artery bed. The homogenate was strained through 
cheesecloth and centrifuged at 2,000 xg for 10 min. at 
4®C. The supernatant was removed and centrifuged at 

20 40,000 xg for 30 min. at 4*C. The resulting pellet was 
resuspended as explained above for cerebellum and kidney 
cortex. Approximately 10 mg of membrane protein was 
used for each tube in binding experiments. 
B) [125r]Vl'V^^ R^nriiny Prnt^onol 

25 [i25i]ET-l binding to membranes from rat 

cerebellxan (2-5, mg protein/assay tiibe) or kidney cortex 
(3-8 mg protein/assay tube) were measured after 60 
minutes incubation at. 30«C in 50 mM Tris HCl, 10 mM 
MgCl2r 0.05% BSA, pH 7.5 buffer in a total volume of 100 

30 ml. Ifcanbrane protein was added to tubes containing 
either buffer or indicated concentration of con5)ounds. 
[125i]ET-l (2200 Ci/mmol) was diluted in the same buffer 
containing BSA to give a final concentration of 0.2-0.5 
nM ET-1. Total and nonspecific binding were measured in 

35 the absence and presence of 100 nM unlabelled ET-1. 
After the incxibation, the reactions were stopped with 
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3.0 ml cold buffer containing 50 mM Tris and 10 inM 
MgCl2/ pH 7,5. Membrane bound radioactivity was 

separated from free ligand by filtering through Whatman 
GF/C filter paper and washing the filters 5 times with 3 
5 ml of cold buffer using a Brandel cell harvester. 

Filter papers were counted in a gamma counter with an 
efficiency of 75%. ICsq's for the compounds of this 

invention range from 0.1 nm to 50 \m. 

10 II. In Vjttrn Vagnnaip Stnool^h Miig'gle Ar1-jv4fy 

Rat aorta are cleaned of connective tissue and 
adherent fat, and cut into ring segments approximately 3 
to 4 mm in length. Vascular rings are suspended in 
organ bath chambers (10 ml) containing Krebs-bicarbonate 
15 solution of the following composition (millimolar) : 

NaCl, 112.0; KCl, 4.7; KH2PO4, 1.2; MgS04, 1-2; CaCl2f 
2.5; NaHC03, 25.0; and dextrose, 11.0. Tissue bath 

solutions are maintained at 37 *C and aerated 
continuously with 95% O2/ 5% CO2. Resting tensions of 

20 aorta are maintained at 1 g and allowed to equilibrate 
for 2 hrs., during which time the bathing solution is 
changed every 15 to 20 min. Isometric tensions are 
recorded on Beckman R-611 dynographs with Grass FT03 
force-displacement transducer. Cumulative 

25 concentration-response curves to ET-1 or other 

contractile agonists are constructed by the method of 
step-wise addition of the agonist. ET-1 concentrations 
are increased only after the previous concentration 
produces a steady-state contractile response. Only one 

30 concentration-response curve to ET-1 is generated in 
each tissue. ET receptor antagonists are added to 
paired tissues 30 min prior to the initiation of the 
concentration-response to contractile agonists. 

ET-1 induced vascular contractions are 

35 expressed as a percentage of the response elicited by 60 
mM KCl for each individual tissue which is determined at 
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the beginning of each experiment. Data are expressed as 
the mean ± S.E.M. Dissociation constants (K^) of 

competitive antagonists were determined by the standard 
method of Aninlakshana and Schild. The potency range 
5 for compounds of this invention range from 0.1 nM to 50 
^m. 

The following examples are illustrative and 
are not limiting of the corapoimds of this invention. 

10 EXftMPLE i 

n pq ■ ■ ?c;r> -1 - fii^Mftt-hnvvnhPnvl > -3-nhPnv1 i ndane- 

^-f^ayhftvyl jff acid 

15 phenyl i nrion<>^2->r?arHnyy 1 afre . To dry magnesium turnings 
(0.88 g, 36 mmol) under an argon atmosphere was added, 
portionwise, a solution of p-bromoanisole {4.5 ml, 36 
mmol) in 5% THF/ Et20 (37 ml) • The resulting p-methoxy- 
phenyl magnesium bromide solution was added to a 

20 solution of ethyl l-oxo-3-phenylindene-2-carboxylate 
(5.0 g, 18 mmol) in Et20 (300 ml) under an argon 
atmosphere at 0*^0. The resulting mixture was allowed to 
warm to room temperature and was stirred for 10 min. 
The mixture was partitioned between 3M HCl (100 ml) and 

25 EtOAc (200 mi) . The organic extract was washed 

successively wifh R2O, aqueous NaHCOSr H2O and saturated 
aqueous NaCl and dried (Na2S04) • The solvent was 
removed In vacuo to provide a yellow oil which was 
treated with Et20/ hexanes. The solid which formed was 

30 collected by filtration (3.47 g) . The filtrate was 
concentrated under reduced pressure and purified by 
flash chromatography. The material which was isolated 
was treated with Et20/ hexanes, and the additional solid 
which formed (1.76 g, 75% total yield) was collected by 

35 filtration to afford the title compound. 
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b) Rthyl (RS) -1" f 4-Mftt,hQxyphftnyl ) -.l-phenvl 1 
rarboxylate . To a solution of ethyl (IRS) [l-hydroxy-l- 
(4-methoxyphenyl) ] -3-phenylinciene-2-carboxylate (4 . 65 g, 
12.0 minol) In CH2CI2 (40 ml) at O^C under an argon 

5 atmosphere was added triethylsilane (2.34 ml, 14.6 
mmol), followed by boron trlfluoride etherate (8.8 ml, 
71 mmol) • The reaction mixture was allowed to warm to 
room temperature and stirred for 10 min, at which time 
was added slowly 3M HCl (50 ml) • The mixture was 
10 extracted with EtOAc (150 ml) • The organic extract was 
washed successively with H2O, aqueous NaHC03, H2O and 

saturated aqueous NaCl and dried. The solvent was 
removed in vacuo, and the residue was purified by flash 
chromatography on silica gel, eluting with 10% EtOAc/ 
15 hexanes to provide the title compound (4.2 g, 95%) as a 
mixture of Al and A2 double bond isomers. 



phenyl 1 at-f> . To a solution of ethyl 

20 (RS) -1- (4-methoxyphenyl) -3-phenylindene-2-carboxylate 
(5.75 g, 15 mmol) in EtOAc (150 ml) was added 5% 
palladium on activated carbon (600 mg) . The resulting 
suspension was stirred under an atmosphere of H2 for 1 

d, then was filtered through a pad of Celite. The 
25 filtrate was concentrated under reduced pressure to 
afford the title compound, which was used without 
further purification. 

d) HRg. :?RS. 3SR> -1- M>MArhnvyphf>nvl ) -:^-phenvlindanA^:>- 
30 rarhQxylir acid . To a solution of ethyl (IRS, 2SR, 3SR) - 
1- (4*methoxyphenyl) -3-phenylindane-2-carboxylate, (5.5 
g, 14.8 mmol) in EtOH (70 ml) was added 5M NaOH (9 ml, 
45 mmol) . The resulting mixture was stirred under an 
argon atmosphere for 1 d, at which time H2O (70 ml) was 

35 added. The mixture was concentrated under reduced 

pressure. The aqueous residue was extracted with Et20, 
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--22- 

and the EtaO extracts were discarded. The aqueous phase 
was acidified with 6M HCl and extracted several times 
with EtOAc. The combined BtOAc extracts were washed 
successively with H2O and saturated aqueous NaCl and 
5 dried. The solvent was removed in vacuo to provide an 
oily residue which crystallized upon standing. The 
solid material was recrystallized from EtCiAc/ hexanes to 
afford the title compound (4.25 g, 83%); m.p. 164 - 
166°C. 

10 1h nmr (CDCI3) : 8 7.35 - 7.18 {m, 9H); 6.92 - 6.88 
(m, 4H); 4.68 (d, IH, J = 10 Hz); 4.64 (d, IH, 
J» 10 Hz); 3.81 (s, 3H); 3.34 (t, IH, J « 10 Hz). 
Ha : 345 [(M+H)+l. 

Anal . Calc. for C23H20O3 : C# 80.21; H, 5.85. 
15 Found C, 80.21; H 6.03. 

P.YaMPT.B 7 

H"r»r^^ . firane^ -1 . ^-n< r4-niPf hQXVPhftnVl ) - 

20 a) g-i-Hyi 7-R p nTftvi M-hyrirnvvnhPnvl ) propftnoate ♦ To a 
solution of 4-hydroxybenzaldehyde (31.7 g, 0.26 mol) and 
ethyl benzoylacetate (45.5 ml, 0.26 mol) in EtOH (45 ml) 
under an argon atmosphere was added piperidine (2.6 ml, 
0.026 mol) and acetic acid (3 drops). After stirring at 

25 room temperature overnight, the resulting solid mixture 
was treated with hot BtOH (700 ml) , and then allowed to 
cool. The crystals which formed were collected by 
filtration to afford, the title compound (61.0 g, 79%). 

30 b) g*->^yi ^^"^ r4-wyHi.«vvnh«»nvl \ -1 -oxnl n(ianft"2- 

^,r.H»vviai.«.. TO a mixture of ethyl 2-benzoyl-3-(4- 
hydroxyphenyDpropenoate (0.50 g, 1.7 mmol) in CH2CI2 
(15 ml) at O'C under an argon atmosphere was added 
titanium tetrachloride (0.93 ml, 8.3 mmol). The 

35 resulting mixture was allowed to stir at room 

temperature overnight. The reaction was slowly quenched 



wo 93/08799 . PCr/US92/09427 

with 3M HCl, then partitioned between EtOAc (50 ml) and 
3M HCl. The aqueous phase was extracted with EtOAc, and 
the coinbined organic extracts were washed successively 
with H2O and saturated aqueous NaCl, and dried (Na2S04) . 
5 The solvent was removed In vacuo, and the solid residue 
was recrystallized from EtOAc/ hexanes to afford the 
title compound (410 mg, 82%) . 

C) Ethvl f2RS, 3SR> r4^f^-Bnt>y1riiin^1>hy1 1 ovyphAnyl \ >1> 

10 QXQinrtnnp-2-narhffxyl ar p > To a solution of ethyl 

(2RS, 3SR) -3- (4-hydroxyphenyl) -l-oxoindane-2-carboxylate 
(3,0 g, 10.2 mmol) in DMF (10 ml) under an argon 
atmosphere were added imidazole (1.72 g, 25.3 mmol) and 
t-butyldimethylchloro-silane (1.82 g, 12.1 mmol). The 

15 resulting mixture was allowed to stir at room 

temperature for 3 d, then was poured into dilute aqueous 
HCl and extracted with EtOAc (2x) . The combined organic 
extracts were washed successively with H2O, aqueous 
NaHC03, H2O and saturated aqueous NaCl and dried. The 

20 solvent was removed in vacuo to provide the title 
compound (5.40 g) which was used without further 
purification. 

d) Ethvl M-t^Biitvl riima1>hv1 1 nvvnhpnvl \ -1 ^nvni nripnp- 

25 2-carbQXylat;FI> To a solution of ethyl (2RS, 3SR)-3- (4-t- 

butyldimethylsiloxyphenyl)-l-oxoindane-2-carboxylate 
(130 mg, 0.32 mmol) in CH2CI2 (3 ml) under an argon 

atmosphere was added 2, 3-dichloro-5, 6-dicyano-l, 4- 
benzoquinone (80 mg, 0.35 mmol). The resulting mixture 

30 was stirred for 2.5 h. Aqueous NaHSOa and EtOAc were 
added, and the mixture was stirred for 5 min. The 
aqueous phase was separated and extracted with EtOAc, 
and the combined organic extracts were washed 
successively with aqueous NaHCOa, H2O and saturated 

35 aqueous NaCl and dried. The solvent was removed in 
vacuo, and the residue was purified by flash 
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chromatography on silica gel to afford the title 
conqpound (110 mg, 85%) . 

5 hydrQxy-l>> M>fni>t-hQ3gyphg>nyll jnriAni>>>2->rarhnxvlate, TO dry 
magnesium turnings (119 mg, 4.9 mmol) under an argon 
atmosphere was added, portionwise, a solution of p* 
bromoanisole (0.61 ml, 4.9 mmol) in 9 : 1 Et20/ THF (10 
ml) . The resulting p-methoxyphenyl magnesium bromide 

10 solution was added to a solution* of ethyl 3-(4-t- 
butyldimethylsiloxyphenyl) -l-oxoindene-2-carboxylate 
(1.00 g, 2.5 mmol) in Et20 (60 ml) under an argon 
atmosphere at O'C. The resulting mixture was allowed to 
warm to room temperature and was stirred for 5 min. The 

15 mixture was partitioned between 3M HCl and EtOAc. The 
organic extract was washed successively with HaO, 
aqueous NaHCOa, H2O and saturated aqueous NaCl and 
dried. The solvent was removed in vacuo to provide the 
title compound (1.47 g) which was used without further 

20 purification. 

f) y!fhyl fR>q^-1-M-f-T^n^yldim ^1-hylftilnvyphP>nyl^-:^- iA^ 
TTiAf hoxyph^nyl \ i nden A-:>--rarbQxy late . To a solution of 
ethyl (IRS) -3- (4-t-butyldimethylsiloxyphenyl) -1-hydroxy- 

25 l-(4-methoxyphenyl)indene-2-carboxylate (2.5 mmol, 

prepared above) ^ in CH2CI2 (10 ml) at O'^C under an argon 
atmosphere was added triethylsilane (0.48 ml, 3.0 mmol), 
followed by boron trifluoride etherate (1.8 ml, 14.6 
mmol) • The reaction mixture was allowed to warm to room 

30 temperature and stirred for 10 min, at which time was 
added slowly 3M HCl. The mixture was extracted with 
EtOAc. The organic extract was washed successively with , 
H2O, aqueous NaHCOa, H2O and saturated aqueous NaCl and 
dried. The solvent was removed in vacuo ^ and the ? 

35 residue was purified by flash chromatography on silica 
gel, eluting with 15% Et20/ hexanes to provide the title 
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compound as a mixture of Al and A2 double bond Isomers 
(820 mg, 67% for two steps) • 

g) Ethyl (IRS, ?f;R. 3SR) -T- f4"t-Bur,Yldimethyl- 

5 ftH Iftxyphpnyl \ -1- r4-metthQxyphPnvl \ tndan^-2-earbnxvl ate. 
To a solution of ethyl {RS)-3-(4-t-butyldimethylsiloxy- 
phenyl) -1- (4-methoxyphenyl) indene-2-carboxylate (mixture 
of Al and A2 double bond isomers) (750 mg, 1.5 mmol) in 
EtOH (25 ml) was added 5% palladium on activated carbon 
10 . (70 mg) . The resulting suspension was stirred under an 
atmosphere of H2 for 18 h, then was filtered through a 
pad of Celite. The filtrate was concentrated under 
reduced pressure to afford the title compound (730 mg, 
97%), which was used without further purification. 

IS 

h) Ethvl ^RS- 2RS, 3SR> r4-HvdrQxvph^nvl > -3- (4- 
fnAf hQxyphP>nyl> tndanA-2->rarhnxvla1-f^ . To a solution Of 

ethyl (IRS, 2SR, 3SR) -1- (4-t-butyldimethylsiloxyphenyl) -3- 
(4-methoxyphenyl) indane-2-carboxylate (723 mg^ 1.4 mmol) 

20 in EtOH (20 ml) was added IM NaOH (1.6 ml; 1.6 mmol), 
and the resulting mixture was stirred at room 
temperature for 30 min. The mixture was then 
partitioned between 3M HCl and EtOAc. The aqueous phase 
was extracted with EtOAc, and the combined organic 

25 extracts were washed successively with H2O and saturated 

aqueous NaCl and dried. The solvent was removed in 
vacuo to afford the title compound (554 mg, 100%). 

i) P.t>hy1 /gj.Q . r^fii-i.i-n^ f4-mefhoxvphenvl>indane->2- 

30 carbQXXlatfi. to a solution of ethyl (IRS, 2RS, 3SR) -1- (4- 
hydroxyphenyl) -3- (4-methoxyphenyl) indane-2-carboxylate 
(270 mg, 0.7 mmol) in acetonitrile (5 ml) at O^'c was 
•added l,8-diazabicyclo[5.4.0]undec-7-ene (0.25 ml, 1.7 
mmol), followed by methyl iodide (0.5 ml, 8.0 mmol). 

35 The resulting mixture was allowed to warm to room 

temperature and was stirred overnight. The mixture was 
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partifcioned between EtOAc and dilute aqueous HCl. The 
organic extract was washed with saturated aqueous NaCl 
and dried. The solvent was removed in vacuo, and the 
residue was purified by flash chromatography to afford 
5 the title compound (40 mg, 32% based on recovered 
starting material) . 

j) ^r anB^-1 .^-n^ M-Tnp^hnv^n^>hpnv^)^nriane-2- 

r»ar-^nvvHfr actd . TO & SOlUtiOtt Of ethyl (CiS, Cis)-1,3- 

10 di (4-methoxyphenyl) indane-2-carbbxylate (35 mg, 0.09 
mmol) in EtOH (3 ml) was added IM NaOH (0.25 ml, 0.25 
mmol) , and the resulting mixture was allowed to stir at 
room temperature overnight. Thin layer chromatographic 
analysis at this time indicated that the reaction was 

15 incoinplete, so 5M NaOH (0.15 ml, 0.75 mmol) was added, 
and the mixture was allowed to stand at 0"C for 5 days. 
Water was added, and the mixture was concentrated under 
reduced pressure. The aqueous residue was extracted 
with Bt20 (2x) , and the Et20 extracts were discarded. 

20 The aqueous phase was acidified with 6M HCl and 

extracted several times with EtOAc. The combined EtCJAc 
extracts were washed successively with H2O and saturated 
aqueous NaCl and dried. The solvent was removed in 
vacuo to provide an oily residue which crystallized upon 

25 standing. The solid material was recrystallized from 
EtOAc/ hexanes to afford the title compound (19 mg, 
59%)/ m.p. 192 - 193*C. 

1h wmr (acetone-d6) 8 7.25 (dd, 4H, J » 6.6 Hz, 2.1 
Hz); 7.21 - 7.18 (m, 2H) ; 6.92 (dd, 4H, J= 6.6 Hz, 
30 2.1 Hz); 6.86 - 6.83 (m, 2H); 4.59 (d, 2H, J = 10 Hz); 
3.79 (s, 6H); 3.26 (t, IH, J - 10 Hz) . MS : 392 
t(M+NH4)+] . 

Anal . Calc. for C24H22O4 : C, 76.99; H, 5.92. 
Found C, 76.74; H 6.15. 
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(IRS 1 2SR, 3SR) -3 - f 1 ) -3- f 3 , 4- 

infit:hvlfinediQxvnhgnvninrtanf>->?-rarhnyy1 arid 
S a) 2- L3. benzoic acid, To a 

solution of 2<-bromobenzolc acid (12 g, 0.06 mol) in THF 
(200 ml) at -100 under an argon atmosphere was added 
dropwise n-butyl lithium (50 ml of 2.5M solution in 
hexanes, 0.125 mol), maintaining the teinperature below - 

10 90^C. Upon completion of the addition, the resulting 
solution was stirred at -lOO'C for 1 h, at which time 
was added slowly a solution of piperonylic acid chloride 
(11 g, 0.06 mol) in THF (50 ml), maintaining the 
temperature below -90 ""C. The resulting mixture was 

15 allowed to warm to -80'C and stirred for 1 h, then was 
allowed to slowly warm to room temperature and left to 
stand for 48 h. The reaction mixture was concentrated 
under reduced pressure, and the residue was partitioned 
between Et20 and IM HCl. The organic phase was 

20 extracted with 10% aqueous NaOH. The NaOH extract was 
acidified with concentrated HCl, and the combined 
aqueous material was extracted with Et20. The Et20 
extract was dried (MgS04) and concentrated under reduced 
pressure. The residue was purified by flash 

25 chromatography on silica gel, eluting with a solvent 

gradient of 10 t 30% EtOAc/ 0.1% HOAc/hexanes to afford 
the title compound as an off-white solid (4.5 g, 28%). 

b) ni^fhyl 2-r2- f3.4-MAf hylerte>diQxybengQyl^bf>ngQyl- 
30 maionat!^ . A solution of 2- (3, 4-methylenedioxybenzoyl) - 
benzoic acid (4.0 g, 14*8 mmol) in thionyl chloride (30 
ml) was heated at reflux for 2 h, then allowed to cool 
and. was concentrated under reduced pressure. The 
residue was dissolved in Et20 (50 ml) and to this was 
35 added a solution of diethyl magnesium malonate [prepared 
by the method of Walker and Hauser, JAGS, 68, 1386 
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(1946) using magnesium (0.8 g, 33.3 mmol) and diethyl 
malonate (4.9 g, 30.6 mmol)] in Et20. The resulting 
mixture was heated at reflux for 1 h, then allowed to 
cool and was poured into ice-cold 10% aqueous H2SO4 (100 
5 ml) . The aqueous phase was extracted with Et20, and the 
combined organic material was washed with saturated 
aqueous NaCl and dried. The solvent was removed under 
reduced pressure to afford the title compound as an 
orange oil, which was used without further purification. 

XO 

C) F>hy1 ^-n ^-Mt»i-hv1onftrf<nvvnhAnv1 Wl-nyftlnriPHft-Z- 
narhnxylatre . A solution containing diethyl 2- [2- (3,4- 
methylenedioxybenzoyDbenzoylmalonate (crude material 
prepared above) in S% aqueous Na2C03 (100 ml) was heated 

15 at reflux for 10 min. The reaction mixture was then 

allowed to cool, and the aqueous material was removed by 
decantation. The residue was placed in H2O (50 ml), and 
the mixture was heated at reflux, cooled and concentrat- 
ed under reduced pressure. The residue was 

20 recrystallized from hexanes to afford the title con?>oxjnd 
as a yellow solid (5.0 g, 100% for two steps) . 

d) pi-hyi nR «?' -i-Hyrirovy-i - M-mPthoxvphenvl )-V (3.4- 
tpof-Hyl pnAfj i ^vYr^*»nv1 \ ^ tiri«>Ti*»-9-rarhnxvl ate. A SOlUtiOh 

25 of 4-bromoanisole (0.89 g, 5.0 mmol) in 9 : 1 Et20/ THF 
(10 ml) was add^d to magnesium turnings (0.105 g, 5.0 
mmol) , and the resulting mixture was allowed to stir for 
30 min. The resultant 4-methoxyphenyl magnesium bromide 
was added dropwise to a solution of ethyl 3-(3,4- 

30 methylenedloxyphenyl)-l-oxoindene-2-carboxylate (0.77 g, 
2.4 mmol) in 10 : 1 Et20/ THF (55 ml) at O'C. The 
resulting mixture was stirred at O'C for 1 h and was 
then partitioned between EtOAc and IM HCl. The aqueous 
phase was extracted with BtOAc, and the combined organic 

35 extracts were washed successively with 5% aqueous NaHCOa 
and saturated aqueous NaCl and dried (MgS04) . The 
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solvent was removed under reduced pressure, and the 
residue was purified by flash chromatography on silica 
gel, eluting with 10% EtOAc/ hexanes to afford the title 
compound as a yellow glassy solid (0.80 g, 80%). 

5 

e) EthVl (R.S) -1- f 4>MPfhnvvnhAny1 ^ n . 4-m«»1-hy1 ono- 

dlQXVDhpnvl ) i nrtf^np-g-ffarhftvyi a»a To a solution of 
ethyl (IRS) -1-hydroxy-l- (4-methoxyphenyl) -3- (3, 4- 
methylenedioxyphenyl)-indene-2-carboxylate (0.80 g, 1.9 
10 mmol) In CH2CI2 (10 ml) at O'C under an argon atmosphere 

was added triethylsilane (0.28 g, 2.4 mmol), followed by 
boron trifluoride etherate (1 ml, 8.1 mmol). The 
resulting solution was stirred at O'C for 10 min, and 
was then partitioned between EtOAc and 3M HCl. The 

15 organic extract was washed with saturated aqueous NaCl 
and dried (MgS04) • The solvent was removed in vacuo, 
and the residue was filtered through a pad of silica 
gel, eluting with CH2CI2. The title coinpound (mixture 
of Al and A2 double bond isomers) was obtained as a 

20 glassy, yellow solid (0.72 g, 94%). 

f) Ethv] (1 R.S. 2R.S. l.SR> -1- f 4-MPthnvy phf>nv1 > f ^ . /I- 
methvlftn>dioxvnhPnvT >^nrianP-?-rarhnvy^a^o TO a 

solution of ethyl (RS) -1- (4-methoxyphenyl) -3- (3,4- 
25 methylenedioxyphenyl)-indene-2-carboxylate (0.72 g, 1.7 
mmol) in EtOH (30 ml) was added 10% palladium on 
activated carbon (1 g) . The resulting suspension was 
stirred tinder an atmosphere of H2 for 56 h and filtered. 
The filtrate was concentrated under reduced pressure to 
30 afford the title compound as a yellow solid (0.70 g, 
95%) , which was used without further purification. 

g) HRS. ?.SR. 3SR) -1 - M-Mffl-hnyvnhonvl \~'i.t^ 
methvlftnftdioxvphenvl ^ lndanP>-?-rarhftvvl in ^niti. To a 
35 solution of ethyl (IRS, 2RS,3SR)-1- (4-methoxyphenyl) -3- 
(3, 4-methylenedioxyphenyl) indane-2-carboxylate (0.10 g. 
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0.2 noaol) in EtOH (5 ml) was added a solution of sodium 
hydroxide (0.10 g, 2.5 mmol) in H2O (2 ml) . The 
resulting mixture was stirred at room temperature 
overnight. The mixture was acidified, and the solid 
5 which formed was collected by filtration and dried xinder 
reduced pressure to afford the title confound as a tan 
solid (0.04 g, 86%) . 

ijUfiJR (CDCI3) : 8 7.25 (m, 5H) ; 6.90 (m, 4H) ; 6.77 
(d, 2H, J-= 7 H2); 5.95 (m, 2H) ; 4.61 (d, 2H, J = 10 
10 Hz); 3.81 (s, 3H)/ 3.25 (t, 2H/J' = 10 Hz) . MS: 387 
[ (M-H+1 . 

Anal . Calc. for C24H2005-V8 H2O : C, 73.79; H, 5.22. 
Found C, 76.73; H 5.21. 

F.yaMPT.ig A 

IS MRS. '^SW\-1-r4-Pl»Qrophenvn>3-f3.4- 

mftf hylenedl mryphftnyl I i ndana-g-earbo ifYl if. ael d 

a) RlThyl HRgl - r4-P1 norophftnyl > -l -hyrirftxv-S- n . 4- 
niAl-hvl ftnA rt< ft»vnhf»nyT ) i ndg>n*»--7-rarhnxvlat!e . TO a 

20 solution of ethyl 3-(3,4-methylenedioxyphenyl)-l- 

oxoindene-2-carboxylate (100 mg, 0.31 mmol) in THF (5 
ml) under an argon atmosphere at o'c was added a 
solution of freshly prepared 4-fluorophenyl magnesium 
bromide (0.62 mmol). After stirring for 45 min, the 

25 mixture was partitioned between 3M HCl and EtOAc. The 
organic extract, was washed successively with H2O, 5% 
aqueous NaHCOs and saturated aqueous NaCl.. The solvent 
was removed in vacuo, . and the residue was purified by 
flash chromatography, eluting with 15% EtOAc/ hexanes to 

3D afford the title confound (45 mg, 35%) . 

rf<nvYphAny 1 ) <nri«>nA-9->'aT-hftyvlaf-e. TO a Solution Of 

ethyl (IRS) -1- (4'fluorophenyl) -l-hydroxy-3- (3, 4- 
35 methylenedioxyphenyl)indene-2-carboxylate (45 mg, 0.11 
mmol) in CH2CI2 (3 ml) at O'C was added triethylsilane 
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(38 \Ll, 0.24 inmol), followed by boron trifluoride 
etherate (121 ^1, 0.98 mmol) . The reaction mixture was 
allowed to warm to room temperature and stirred for 15 
min, at which time was added slowly 3M HCl. The mixture 
S was extracted with EtOAc. The organic extract was 
washed successively with H2O, 5% aqueous NaHCOa and 

saturated aqueous NaCl. The solvent was removed in 
vacuo to provide the title compound (40 mg, 90%) as a 
mixture of Al and A2 double bond isomers. 

10 

mAt-hylfinedinvyphAnyl^ indanA-^-earbovylat^e . TO a 

solution of ethyl (RS)-l-(4-fluorophenyl)-3-(3,4- 
methylenedioxyphenyl)indene-2-carboxylate (40 mg, 0.10 
IS mmol) in EtOH (3 ml) was added 10% palladium on 

activated carbon (45 mg) • The resulting suspension was 
stirred under an atmosphere of H2 overnight, then was 

filtered through a pad of Celite. The filtrate was 
concentrated under reduced pressure to afford the title 
20 . compound (40 mg, 100%), which was used without further 
purification. 

mf^thylenf^dlQxyphfinyl ) i acid. To a 
25 solution of ethyl (IRS, 2RS, 3SR) -1- (4-fluorophenyl) -3- 
(3, 4-methylenedioxyphenyl)indane-2-carboxylate (60 mg, 
0.15 mmol) in EtOH (0.5 ml) was added 6M KOH (0.14 ml, 
0.84 mmol). The resulting mixture was allowed to stir 
at room temperature overnight, then was concentrated 
30 under reduced pressure. The residue was partitioned 
between H2O and Et20. The aqueous phase was acidified 
with 3M HCl and extracted several times with EtOAc. The 
combined EtOAc extracts were washed successively with 
H2O and saturated aqueous NaCl and dried (MgS04) • The 
35 solvent was removed in vacuo to afford an oil, which was 
' crystallized from EtOAc/ hexanes. The title compound 
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was obtained as an off-white crystalline solid (22 mg, 
39%); m.p. 146 - 149'C. 

ifljaJS (CDCI3) : 8 7.23 (m, 4H) / 6.96 (m, IH) ; 6.90 
(m, im; 6.79 (s, 2H) ; 6.75 (s, IH) ; 5.96 (m, 2H) ; 
5 4.62 (apparent br t, 2H, J - 10 Hz); 3.25 (t, IH, J = 
10 Hz). 

MS m/e (rel. int.) : 753 t(2M+l)+, 31. 

Anal . Calcd. for C23H17FO4: C, 73.40; H, 4.55. 

Found: C, 73.19; H, 4.45. 

a) Bi-hyi n RS^ -1 - f ?-mPi-hoy^mhpnv1 > -1- f 3 . 4- 

solution Of ethyl 3-(3,4-methylenedioxyphenyl)-l- 
oxoindene-2-carboxylate (100 mg, 0.31 mmol) in THF (2 
ml) under an argon atmosphere at O'C was added a 
solution of freshly prepared 3-methoxyphenyl magnesium 

20 bromide (0.31 mmol). After stirring for 15 rain, 

additional 3-methoxyphenyl magnesium bromide {0.06 mmol) 
was added. Stirring was continued for 45 min, at which 
time thin layer chromatographic analysis indicated that 
the reaction was incomplete. Additional 3-methoxy- 

25 phenyl magnesium bromide (0.12 mmol) was added. After 
stirring for 2 h more, the mixture was partitioned 
between 3M HCl and EtOAc. The organic extract was 
washed successively with H2O, 5% aqueous NaHCOa, H2O and 
saturated aqueous NaCl. The solvent was removed in 

30 vacuo, and the residue was purified by flash 

chromatography, eluting with 15% EtOAc/ hexanes to 
afford the title con?>ound (150 mg, 100%) . 

b) Y,r^ y' \ itufi ] - #^-M«.^^nvvnhf>nvl> -V f3. 4-inftthYl- 

35 pnpf^i ^^i,onYl ) i>.Hor,o-9-rarhnxvlate. TO a solution of 
ethyl (IRS) -l-hydroxy-l- (3-methoxyphenyl) -3- (3, 4- 
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methyleneciloxyphenyl)-inciene-2-carboxylate (150 mg, 0.35 
mmol) in CH2CI2 was added trlethylsilane (67 0.42 
nunol), followed by boron trifluoride etherate (213 ill, 
1.73 mmol). The reaction mixture was allowed to stir 

5 for 30 min, at which time was added slowly 5% aqueous 
HCl. The mixture was extracted with EtOAc. The organic 
extract was washed successively with H2O, 5% aqueous 
NaHCOa, H2O and saturated aqueous NaCl and dried 
(MgS04) • The solvent was removed in vacuo, and the 

10 residue was purified by flash chromatography, eluting 
with 10% EtOAc/ hexanes to provide the title compound 
(45 mg, 31%) as a mixture of Al and A2 double bond 
isomers « 

IS C) Ethvl IRS. 3fiR^^1-n-MPl>hovvph^nyl>-'^-f ■>,4^ 

methylftnftdto«yphftnyl)lndane-2-carbQxylatft. To a 
solution of ethyl (RS) -1- (3-methoxyphenyl) -3- (3, 4- 
methylenedioxyphenyl)indene-2-carboxylate (45 mg, 0.11 
mmol) in EtOH (3 ml) was added 10% palladium on 
20 activated carbon (45 mg) . The resulting suspension was 
shaken on a Parr hydrogenator at 50 psi H2 overnight, 

then was filtered through a pad of Celite. The filtrate 
was concentrated under reduced pressure to afford the 
title compound (43 mg, 94%) , which was used without 
2S further purification. 

d) flRS, 2SR- 35R>--1-/^-Mgit:hQxyphenyl>-3-n,4^ 

mt^f hyli»ng>rtinxyphenyl) tndang>-^-rarhnyyliff arid. To a 

solution Of ethyl (IRS, 2RS, 3SR)-1- (3-methoxyphenyl) -3- 

30 (3,4-methylenedioxyphenyl)indane-2-carboxylate (43 mg, 
0.10 mmol) in EtOH (1 ml) was added 6M KOH (0.10 mL, 
0.60 mmol). The resulting mixture was allowed to stir 
at room temperature overnight, then was partitioned 
between H2O and Et20. The aqueous phase was acidified 

35 with 3M HCl and extracted several times with EtOAc. The 
combined EtOAc extracts were washed successively with 
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H2O and saturated aqueous NaCl and dried (MgS04) • The 
solvent was removed In vacuo to afford an oil, which was 
crystallized from Et20/ hexanes. The title compound was 

obtained as a solid; m.p. 131 - 133 *C. 
5 iH WMR (CDCI3) : 5 7.21 (m, 3H) ; 6.97 - 6.73 (m, 8H) ; 
5.95 (m, 2H); 4.61 (apparent br t, 2H, J = 9 H») ; 3.67 
(s, 3H); 3.30 (t, IH, J = 9 Hz). 
MS m/e (rel. int.) : 777 [ (2M+1)+, . 651 . 
Anal . Calcd. for C24H2005I C, 74.21; H, 5.19. 
10 Found: C, 74.71; H, 5.47. 

\ P.YaMPt.E 6 

15 a) tai-hyi -1 - ^-»»»«i->ivl AT>Ari< n»vphftnvl> -1- 

HyHi-wvy < nrtow«*-;>-gat»t>ftifyi aM» . To dry magnesiuffl turnings 
(0.25 g, 10 noiiol) under an argon atmosphere was added a 
solution of 4-bromo-l,2-methylenedioxybenzene (2.1 g, 10 
mmol) in 1 : 10 THF/ EtzO (22 ml) . The resulting 

20 solution was allowed to stir at room temperature for 2 
h. During this time, additional THF (4 ml) was added. 
The resulting 3, 4-methylenedioxyphenylmagnesium bromide 
was added to a solution of ethyl 3- (3,4-methylenedioxy- 
phenyl)-l-oxoindene-2-carboxylate (0.50 g, 2 mmol) in 

25 1:4 THF/ Et20 (25 ml) under an argon atmosphere at 
O'c. The resulting mixture was stirred at 0"c for 15 
min, at which time IM HCl (SO ml) was added. The phases 
were separated and the aqueous phase was extracted with 
Et20. The combined organic extracts were washed with 

30 saturated aqueous NaCl and dried (MgS04) . The solvent 
was removed In vacuo, and the residue was purified by 
flash chromatography, eluting with 10% EtOAc/ hexanes to 
afford the title con«>ound as a yellow solid (0,29 g, 
42%). 
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^-r^arboxylaf To a solution Of ethyl (IRS)-lf 3-di- 
(3^ 4-methylenedioxyphenyl) -1 -hydroxy indene-2-carboxylate 
S (0.29 g, 0.65 mmol) in CH2CI2 (3 ml) at O^'C under an 
argon atmosphere was added triethylsilane (91 mg, 0.78 
mmol), followed by boron trifluoride etherate (0.3 ml, 
2.4 mmol) • The reaction mixture was stirred for 10 min, 
at which time was added ice-cold IM HCl, and the mixture 
10 was extracted with BtOAc. The organic extract was 
washed with saturated aqueous NaCl and dried (MgS04) • 

The solvent was removed in vacuo, and the residue was 
placed on a small pad of silica gel, eluting with CH2CI2 

to provide the title compound (257 mg, 92%) • 

15 

C) Ethvl MRS, .^RS^,l.:^,ni>n.4-Tn^t>hYl^n^diovy> 
phenyl > indanP-:>-carboxylat:f> . Ethyl (RS) -1, S-di- (3, 4- 
Methylenedioxyphenyl) indene-2-carboxylate (163 mg, 0.38 
xmnol) was placed in MeOH (0.05 ml), and to this was 
20 added Sml2 (10 ml of O.IM solution in THF, 1.0 mmol). 

The resulting mixture was stirred under an argon 
atmosphere overnight, at which time thin layer 
chromatographic analysis indicated that the reaction was 
incomplete. Additional Sml2 (5ml of O.IM solution in 

25 THF, 0.5 mmol) was added, and stirring was continued for 
2 h. The reaction mixture was partitioned between Et20 
and 5% aqueous Na2S203. The organic extract was washed 
with saturated aqueous NaCl and dried (MgS04) • The 
solvent was removed under reduced pressure, and the 

30 residue was purified by flash chromatography, eluting 
with 10% EtOAc/ hexanes to afford the title compound as 
a colorless, glassy solid (120 mg, 75%) . 

d) /1Pg. -^RSI -1 . n. 4-Tnprhyl^nPdinxyphPnyl \ inrianf^- 

35 ;>-rarbQxyi-iff acid , To a solution of ethyl (IRS, 3RS)- 
1, 3-di- (3, 4-methylenedioxyphenyl) indane-2-carboxylate 
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(75 mg, 0-17 nnnol) in EtOH (20 ml) was added NaOH (0.10 
g, 2.5 mmol). The resulting mixture was allowed to stir 
at room temperature for 3 d, at which time thin layer 
chromatographic analysis indicated that the reaction was 
5 incomplete. The mixture was then heated at reflux for 
36 h, allowed to cool and was concentrated under reduced 
pressure. To the residue was added concentrated HCl, 
and the solid which formed was collected by filtration 
and dried. The solid was triturated with boiling 
10 hexanes to afford the title compound as a white solid 

(50 mg, 73%); m.p. 182 - 185'C. 

iH WMR (CDCls) : 8 7.25 (m, 2H) f 7.15 (m, IH) ; 7.00 
(m, IH); 6.76 (s, 2H) ; 6.68 (m, 2H); 6.50 (dd, IH, 
jr= 8, 1 Hz); 6.40 (d, IH, J - 2 Hz); 5.94 (s, 2H); 
15 5.90 (d, IH, J = 1 Hz); 5.87 (d, IH, J - 1 Hz); 4.84 
(d, IH, J - 10 Hz); 4.78 (d, IH, J - 10 Hz); 3.63 (dd, 
IH, J* s 10 Hz, 9 Hz) . 
Ua : 402 (M)-^. 

Anal - Calcd. for C24H18O6-I/5 HjO: C, 71.00; H, 4.52. 
20 Fbxmdi C, 71.13; H, 4.46. 

FrXftMPTiE 7 

tl-rans . t-i-an.g^ -1 . :^- n^ - n . «»n^rii nyvphenvl ) i nrianft- 

7-f>aT-hnvyH f- arid 

25 a) B^bY^ fr<s - ols^-l .^-n^~n.4-mA^hv^ftnedlnXVDhRnvl)- 
^nrfanA-?-rar^^nvvlate . To a solution of ethyl (RS)-1,3- 
di- (3, 4-methylenedioxyphenyl) indene-2-carboxylate (93 
mg, 0.22 mmol) in BtQH (2 ml) was added 10% palladium on 
activated carbon (0.10 g) . The resulting suspension was 

30 shaken on a Parr hydrogenator at 55 psi H2 for 2 d, then 
was filtered through a pad of Celite. The filtrate was 
concentrated under reduced pressure to afford the title 
compound (45 mg, 48%) as a glassy, yellow solid, which 
was used without further purification. 



wo 93/08799 



PCr/US92/09427 



-37- 

b) (trans, trans) -1 . - f^. ^-moi-bvl^neril ovyphanyl \ - 

indane-2-carhnxY] 1 r nri ri ♦ To a solution of ethyl (cis, 
cis) -1, 3-di- (3, 4-methylenedioxyphenyl) inciane-2- 
carboxylate (45 mg, 0.1 mmol) in 2 : 1 EtOH/ H2O (15 ml) 
5 was added sodium hydroxide (50 mg, 1.2 mmol). The 
resulting solution was allowed to stir at room 
teaqperature overnight, then was concentrated under 
reduced pressure. The residue was treated with 
concentrated HCl, and the solid which formed was 
10 collected by filtration and dried. The solid was 

recrystallized from Et20/ hexanes to afford the title 
compound as a light tan solid (12 mg, 30%); m.p. 188 - 
19l'C. 

EXAMPT.F. ft 

(IRS. 2RS. 3SR>-1-n.4-M«>1-hv1«>ni.ri4n«vnhAr.Yl^--<- 
Phftnvl i nri«ng-?-rarhoKv1 i r. rt 

a) Ethvl f 1 RS> -l-Hvrirnyy-l - il-tn«>t.hv3 f>n^ri< n xvph^^nyl 1 - 

3-Phftnv1 i ndpnf>-?-rarhnvyi To a solution of ethyl 1- 

20 oxo-3-phenylindene-2-carboxylate (1.0 g, 3.6 mmol) in 

THF (35 ml) under an argon atmosphere at 0*C was added a 
solution of freshly prepared 3, 4-methylenedioxyphenyl 
magnesium bromide (5.4 mmol). After stirring for 30 
min, the mixture was partitioned between 3M HCl and 
25 EtOAc. The organic extract was washed successively with 
H2O, 5% aqueous NaHCOs and saturated aqueous NaCl and 
dried (MgS04) . The solvent was removed in vacuo, and 
the residue was purified by flash chromatography, 
eluting with 10% EtOAc/ hexanes to afford the title 
30 compound (1.03 g, 72%). 

b) Ethvl /WS) -1 - ^.MAj-hyl Anftrt< nvvnhonyl \ --^-phftfiYT- 
inrfAnA-?-earhnxy1al-P. To a solution Of ethyl (IRS)-l- 
hydroxy-1- (3, 4-methylenedioxyphenyl) -3-phenylindene-2- 
35 carboxylate (1.03 g, 2.58 mmol) in CH2CI2 (40 mL) was 
added triethylsilane (0.49 ml, 3.07 mmol), followed by 
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boron trifluoride etherate (1.55 ml, 12.6 nunol) . The 
reaction mixture was allowed to stir for 15 min, at 
which time was added slowly 3M HCl. The mixture was 
extracted with EtOAc. The organic extract was washed 
5 successively with H2O, 5% aqueous NaHCOs and saturated 
aqueous NaCl. The solvent was removed in vacuo to 
provide the title compound (1.00 g, 100%) as a mixture 
of Al and A2 double bond isomers. 

10 c) y-i-hyi npR ?gp- ^sR^-i-n.4-MethvH»npd1nyvntipnY l )- 

•^-phATivl inrianP>-?-r arhnvvlatc. TO a SOlUtion Of ethyl 

(RS) -1- (3, 4-methylenedioxyphenyl) -3-phenylindene-2- 
carboxylate (1.00 g, 2.60 mmol) in EtOH (25 ml) was 
added 10% palladium on activated carbon (30 mg) . The 

15 resulting suspension was stirred under an atmosphere of 
H2 overnight. Thin layer chromatographic analysis 
indicated that the reaction was incomplete, so 
additional 10% palladium on activated carbon (30 mg) was 
added, and the mixture was shaken on a Parr hydrogenator 

20 at 30 psi H2 for 2 d. At this time, thin layer 
chromatographic analysis again indicated that the 
reaction was incomplete. The reaction mixture was 
filtered through a pad of Celite, and 10% palladium on 
activated carbon (250 mg) was added. The reaction 

25 mixture was shaken on a Parr hydrogenator at 60 psi H2 
overnight. Filtration and repetition of the latter 
hydrogenation conditions led to con?)l6te consumption of 
starting material. The reaction mixture was filtered 
through a pad of Celite, and the filtrate was 

30 concentrated under reduced pressure to afford the title 
compound (650 mg, 65%) , which was used without further 
purification. 

ppg- 9RS. •*gpi-i-r:^.^-Moi'hviftnPrtinvvr>hf»nvH-3- 
35 p|,pr,Yi,-nri;.nr -?-rfT-*-»^Y^^^ To a solution Of ethyl 

(IRS, 2SR, 3SR)-1- (3, 4-methylenedioxyphenyl) -3- 
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phenylindane-2-carboxylate (650 mg, 1,68 mmol) in EtOH 
containing a few drops of THF was added 6M KOH (1.68 ml, 
10.1 mmol). The resulting mixture was allowed to stir 
at room temperature overnight, then was concentrated 
' 5 under reduced pressure. The residue was partitioned 
between H2O and Et20. The aqueous phase was acidified 

with 3M HCl and extracted several times with EtOAc. The 
combined EtOAc extracts were washed successively with 
H2O and saturated aqueous NaCl and dried (MgSOa) . The 

10 solvent was removed in vacuo to afford an oil, which was 
crystallized from EtOAc/ hexanes. The title con5>ound 
was obtained as a solid (305 mg, 51%); m.p. 186 - IBl^'c. 
Aoal. Calcd. for C23H18O4: C, 77.08; H, 5.06. 
Found: C, 76.60; H, 5.08. 

IS EXAMPLE Q 

mftthy 1 ftnediQxyphenyl ) -2- (tetrazQl-S-yl ) indane 

a) (IRS. 3SR)-l>f4-Mgt:hQyyph^nyn-^-f^.4> 

20 methvl^nedi Qxvphg^nyl \ i ndan^-2-rarbQxaTnide . A mixture of 
(IRS, 2SR, 3SR) -1- (4-methoxyphenyl) -3- (3, 4-methylene- 
dioxyphenyl) indane-2-carboxylic acid (250 mg, 0.64 mmol) 
in SOCI2 (2.5 ml) was allowed to stir overnight under an 

argon atmosphere. The reaction mixture was concentrated 
25 under reduced pressure, and the residue was dissolved in 
benzene (5 ml) . To the resulting mixture under an argon 
atmosphere was added concentrated NH4OH (5 ml) . The 

solid which formed was collected by filtration, washed 
with H2O and dried in vacuo to afford the title compound 

30 (185 mg, 75%) . 

b) riRS. 2SR. ■^SR^>1>f4>MethQxynhenvl)-3->(3,4-inPl-hy1> 
PnPrii oxyp hi:^ny 1 ) inrfanP-2-rarhQnlt-rile , To ice-COld DMF 
(1 ml) lander an argon atmosphere was added oxalyl 

35 chloride (68^1, 0.78mmol) . After stirring for 5 min at 
0*^0, a solution of (IRS, 2SR, 3SR) -1- (4-methoxyphenyl) - 
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3- (3 , 4-methylenedioxypheny 1 ) inciane-2-carboKainide (150 
mg, 0.39 mmol) in DMF (2 ml) was added, and stirring was 
continued for an additional 10 min at O'C. The reaction 
mixture was partitioned between EtOAc and 3M HCl. The 
5 aqueous phase was extracted with EtOAc, and the combined 
organic extracts were washed successively with H2O, 
aqueous NaHCOa, H2O and saturated aqueous NaCl and 
dried. The solvent was removed in .vacuo to afford the 
title compound as a white solid (135 mg, 94%) which was 
10 used without further purification. 

c) npg. 9SR. ^^gp\.1-fA-MA^h^vvnhftnv^)-Vf3r4- 

mol-hyl An^rii ovyphantrT \ /^P^ra«Ol -S-Vl ) 1 ndflnft . TO THF 

(2.5 ml) at -78 'C under an argon atmosphere was added 

15 aluminum chloride (90 mg, 0.67 mmol). After slowly 
warming to room temperature, sodium aside (130 mg, 2.2 
mmol) was added, and the resulting mixture was heated at 
70 *C for 5 min, then cooled to room temperature. To the 
reaction mixture was added a solution of (IRS, 2SR, 

20 3SR) -1- (4-methoxyphenyl) -3- (3, 4-methylenedioxyphenyl) - 
indane-2-carbonitrile (125 mg, 0.34 mmol) in THF (2.5 
ml) . After heating at 70°C overnight, thin layer 
chromatographic analysis of the reaction mixture 
indicated the presence of starting material, so 

25 additional Al(N3)3 was prepared as above (1.34 mmol) in 
THF. To this was added the reaction mixture, and 
heating at 70 "C 'was resumed for an additional 5 h. The 
mixture was partitioned between EtOAc and 3M HCl. The 
aqueous phase was extracted with EtOAc, and the combined 

30 organic extracts were washed successively with H2O and 
saturated aqueous NaCl and dried. The solvent was 
removed In vacuo, and the residue was crystallized from 
EtOAc/ hexanes to afford the title compound (78 mg, 
56%) . A portion of this material was further purified 

35 by MPLC (LiChroprep RP-18, MeOH/H2O=60/40) and then 
recrystallized; m.p. 155 - 157 ''c (EtOAc/ hexanes) . 
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TJMR (CDCI3) : 5 7.28 - 7.15 (m, 4H) ; 7.03 - 6.95 
(in, 2H); 6.87 - 6.84 (m, 2H) ; 6.74 (s, 3H) ; 5.94 
(d, IH, J- = 1.2 Hz); 5.92 (d, IH, J= 1.2 Hz); 4.79 
(d, IH, J= 11.6 Hz); 4.73 (d, IH, J= 11.6 Hz); 3.79 
S (S, 3H); 3.65 (t, IH, J« 11.6 Hz). US. (m/e) : 413.2 
((M+H)+l. 

EXAMPLE 10 

methyl ftnedipxyphftnyl) intilane-2-carbQ«yIic acid 

10 

a) Ethvl (IRS) -l-Hvdroxv-l- f 2-inet:hoxYphf»nYl ^ n. 4- 
met hv 1 enftd i oxyphP.n y 1 \ i ndgn«»-?-ff a i-hoxy 1 at! f» . TO dry 
magnesitim turnings (81 mg, 3.4 mmol) under an argon 
atmosphere was added a solution of 2-bronioanlsole (0.64 

15 g, 3.4 mmol) in 5 : 1 THF/ Et20 (3 ml). A portion of 

the resulting 2-methoxyphenyl magnesium bromide solution 
(0.45 ml, 0.51 mmol) was added dropwise to a solution of 
ethyl 3- (3, 4-methylenedioxyphenyl) -l-oxoindene-2- 
carboxylate (100 mg, 0.34 mmol) in THF (6 ml) under an 

20 argon atmosphere at 0*C. After stirring for 15 min, the 
mixture was partitioned between 3M HCl and BtOAc. The 
organic extract was washed successively with H2O, 5% 
aqueous MaHCOs, H2O and saturated aqueous NaCl. The 
solvent was removed in vacuo, and the residue was 

25 purified by flash chromatography, elutlng with 15% 
EtOAc/ hexanes to afford the title compound. (100 mg, 
68%) . 

b) P.»hy1 fRfi\ -1 - r^-Mfll-hftvvphPnyl \ -1. f 4-inftf hvl eno- 
30 dl Qvyphenyl ) indene-g-rarhoxylatg . To a solution of 

ethyl (IRS) -1 -hydroxy- 1- (2-methoxyphenyl) -3- (3, 4- 
methylenedioxyphenyl) indene-2-carboxylate (100 mg, 0.23 
mmol) in CH2CI2 (5 ml) was added triethylsilane (32 mg, 
0.28 mmol), followed by boron trifluoride etherate (0.13 
35 ml, 1.05 mmol) . The reaction mixture was allowed to 
warm to room temperature and stirred for 10 min, at 
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Which time was added slowly 3M HCl. The mixture was 
extracted with EtOAc. The organic extract was washed 
successively with H2O, 5% aqueous NaHCOS/ H2O and 
saturated aqueous NaCl and dried (MgS04) . The solvent 
5 was removed in vacuo to provide the title compound (91 
mg, 96%) as a mixture of Al and A2 double bond isomers. 

c) f.fhyi MRS, ?RS>-i-f?-Mftf.hoy^rPhpnv1>-3-(3.4- 
tnA^^y^gned ^f>vyph^nv^ V SnrtanP-?-rarhnyvl ate. TO a 

10 solution of ethyl (RS)-l-(2-metho'xyphenyl)-3-(3,4- 

methylenedioxyphenyl)indene-2-carboxylate (90 mg, 0.22 
mmol) in EtOH (10 ml) was added 10% palladium on 
activated carbon (90 mg) . The resulting suspension was 
shaken on a Parr hydrogenator at 60 psi H2 overnight, 

15 then was filtered through a pad of Celite. The filtrate 
was concentrated under reduced pressure to afford the 
title confound (90 mg, 100%) , vrtiicdi was used without 
further purification. 

20 d) nws. ?SR - •^Rgi-l-^?-MAi-hoxvnhPnvn-3-(3.4- 

nioi-hyi pnpri ^ ov^hAnvi ) ^ nrtanf>»2-rarhnyv1 1 r. acid. To a 
solution of ethyl (IRS, 2RS, 3RS) -1- (2-methoxyphenyl) -3- 
(3,4-methylenedioxyphenyl)indane-2-carboxylate (90 mg, 
0.22 mmol) in EtOH (2 ml) containing a few drops of THF 

25 was added 6M KOH (0.22 ml, 1.32 mmol). The resulting 
mixture was allowed to stir at room tenqperature 
overnight, then was concentrated under reduced pressure. 
The residue was partitioned between H2O and Et20. The 
aqueous phase was acidified with 3M HCl and extracted 

30 with EtOAc. The BtOAc extract was washed successively 
with H2O and saturated aqueous NaCl and dried (MgS04) . 
The solvent was removed in vacuo to afford the title 
compound (40 mg, 49%) . 

IflJJMR (CDCI3) : 5 7.37 - 6.73 (m, IIH) ; 5.93 (m, 2H) ; 
35 5.03 (d, IH, J= 10 Hz); 4.67 (d, IH, J - 10 Hz); 3.70 
(s, 3H); 3.38 (t, IH, J » 10 Hz). 
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EXAMPLE 11 

flRS. 3SR)-5-Hvdroxy-,l--r4-TnPl-hnxynhenvl>^l-n.4- 
fnet:hvenediQxvnhenymndanf^-!?-rarhQxylir arid, gndium 
salt! 

5 

a) 3-BengylQyyaget:ophQnQnf> - To a mixture Of SOdlum 

hydride (4.5 g of 80% mineral oil dispersion, 0.15 mol) , 
which had been washed free of mineral oil, in DMF (25 
ml) was added, dropwise with cooling, a solution of 3- 

10 hydrbxyacetophenone (20.5 g, 0.15 mol) in DMF (25 ml). 
Upon completion of the addition, the mixture was allowed 
to stir at room temperature for 15 min, at which time 
was added benzyl bromide (25.6 g, 0.15 mol). The 
resulting mixture was allowed to stir at room 

15 temperature overnight, then was partitioned between 

EtOAc and 3M HCl. The aqueous phase was extracted with 
EtOAc, and the combined organic extracts were washed 
successively with IM NaOH, H2O and saturated aqueous 

NaCl and dried. The solvent was removed in vacuo to 
20 afford the title compound (33 g, 97%) , which was used 
without further purification. 

b) Methyl 2- f,VBftn2ylQxy)bftn7.Qylacetatft> To a mixture 
of sodium hydride (28.3 g of 80% mineral oil dispersion, 

25 0.94 mol), which had been washed free of mineral oil, in 
dimethyl carbonate (100 ml) under an argon atmosphere 
was added, over 30 min, a solution of 3-benzyloxy- 
acetophenone (92.3 g, 0.41 mol) in dimethyl carbonate 
(150 ml) . Upon completion of the addition, the mixture 

30 was heated at reflux for 30 min, then was cooled in an 
ice bath and quenched by the slow addition of 3M HCl. 
The mixture was partitioned between EtOAc and 3M HCl, 
and the aqueous phase was extracted with EtOAc. The 
combined organic extracts were washed successively with 

35 H2O, aqueous NaHC03, H2O and saturated aqueous NaCl and 

dried. The solvent was removed in vacuo to afford the 
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title con?>oun(i (112.5 g, 97%) . 

phonynpynpATinat^e . A mixture containing methyl 2-{3- 
5 benzyloxy)benzoylacetate (75.0 g, 0.26 mol) , piperonal 
(43.6 g, 0.29 mol), acetic acid (3.6 ml) and piperidine 
(1.2 ml) in benzene (70 ml) was heated at reflux, with 
azeotropic removal of H2O. After heating at reflux for 
4 h, the reaction mixture was concentrated in vacuo, and 
10 the residue was crystallized from EtOH to afford the 
title confound (93.5 g, 85%); m.p. 116 - 118 C. 

d) M^i-hyi n ws , oep^ -i;«TtonTvi nvv-i « f 3 . 4-mprhvl pnpfli ftXY- 
ph^ny 1 ^ --^-n ^^* nHano-9-^»^HA»tri atre . To trifluoroacetic 

15 acid (150 ml) at O'c under an argon atmosphere was added 
methyl 2- (S-benzyloxybenzoyl) -3- (3, 4-methylene- 
dioxyphenyDpropenoate (80.0 g, 0.19 mol). The mixture 
was allowed to warm to room temperature and stirred for 
30 min, at which time the mixture was concentrated under 

20 reduced pressure. The residue was dissolved in EtOAc 
and washed successively with aqueous NaHC03r H2O and 
saturated aqueous NaCl and dried. The solvent was 
removed in vacuo, and the oily residue was crystallized 
from EtOAc/ hexanes to afford the title compound (51,3 

25 g, 64%); m.p. 148 - 150*C. 

e) f ^p^Kyi c;.R«>'r . ,yi^vo-i-.n 4-inPthvlPnpfHnyYnhftnYl)-3- 
P^ninn- — TO a solution of methyl 5- 
benzyloxy-1- (3, 4-methylenedioxyphenyl) -3-oxoindane-2- 

30 carboxylate (27.3 g, 65.6 mmol) in benzene (90 ml), 
cooled in an ice-H20 bath, was added 2,3-dichloro-5, 6- 
dicyano-l,4-benzoquinone (15.4 g, 67.8 mmol). The 
resulting mixture was stirred at O'c for l h, allowed to 
warm to room temperature for 1.5 h, and finally warmed 

35 to 40'C for 1 h. The solid which formed was removed by 
filtration and washed with benzene. The combined 
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filtrate and washings were poured into EtOAc (200 ml) 
and washed successively with aqueous Na2C03 (3x) , H2O 
(3x), 3M HCl, H20 (3x) and saturated aqueous NaCl and 
dried. The solvent was removed in vacuo, and the 
5 residue was crystallized from EtOAc/ hexanes to afford 
the title compound (16.4 g, 60%) as a red crystalline 
solid; m.p. 140 - 141^C. 

f) Mg^l^hyl nRSI -5-Bengyloxv-3->hvrirQxv-3- M-methoxv 
10 phf»nyl^ f 3p 4-inf>t,hylgnedloxyphpny1 \ i ndg>ni>-2- 

To dry magnesium turnings (0.96 g, 40 mmol) under an 
argon atmosphere was added a solution of 4-bromoanisole 
(7.48 g, 40 mmol) in 9 : 1 Et20/THF (50 ml). The 

IS resulting 4*methoxyphenyl magnesium bromide solution was 
added portionwise to a solution of methyl S-benzyloxy-l- 
(3^ 4-methylenedioxyphenyl) -3-oxoindene-2-carboxylate 
(8.29 g, 20 mmol) in THF (250 ml) under an argon 
atmosphere. Upon completion of the addition, the 

20 mixture was quenched by the addition of 3M HCl and 

extracted with EtOAc. The organic extract was washed 
successively with H20r aqueous NaHC03, H2O and saturated 

aqueous NaCl. The solvent was removed in vacuo to 
afford the title compound (11.58 g, 100%), which was 
25 used without further purification. 

g) M^i-hyl (RS) -.S-Benzv] Qxv-3- (4-mfithQxvphenvl ) -1- (3, 4- 
mg>t-hyleneritQvvnhgnyn j ndRnP-?--rarhnxvlate , To a 
solution of methyl (3RS) -5-ben2yloxy-3-hydroxy-3- (4- 

30 methoxyphenyl) -1- (3, 4-methylenedioxyphenyl) indene-2- 
carboxylate (crude material prepared above) in CH2CI2 
(75 ml) under an argon atmosphere at 0*^0 was added 
triethylsilane (3.9 ml, 23.6 mmol) r followed by boron 
trifluoride etherate (14.7 ml, 120 mmol). The reaction 

35 mixture was stirred for 10 min at 0*^0, at which time the 
mixture was partitioned between 3M HCl and EtOAc. The 
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organic extract was washed successively with H2O, 
aqueous NaHCOs, H2O and saturated aqueous NaCl and 
dried. The solvent was removed in vacuo, and the 
residue was purified by flash chromatography, eluting 
5 with a solvent gradient of 25 - 45% Et20/ hexanes. The 
title con5)ound (8.41 g, 83% for two steps) was isolated 
as a mixture of Al and A2 double bond isomers. 

h) Mol-hyT MR S- ^SP\ -S-Htrrii-nvv-?- M-inftthOXV- 

r?arhf>xyia<;e. TO a degassed Solution of methyl (RS)- 
5-benzyloxy-3- (4-methoxyphenyl) -2- (3, 4-methylene- 
d±oxyphenyl)indene-2-carboxylate (6.60 g, 13.0 mmol) in 
Btcac (25 ml) and EtOH (175 ml) was added 5% palladium 

15 on activated carbon (0.6 g) . The resulting suspension 
was shaken on a Parr hydrogenator at 60 psi H2 for 20 h, 
at which time MMR analysis of the reaction mixture 
indicated that the reaction was incomplete. The 
catalyst was removed by filtration through a pad of 

20 Celite, and fresh 5% palladium on activated carbon (0.6 
g) was added. The mixture was shaken on a Parr 
hydrogenator at 60 psi H2 for an additional 48 h. The 
catalyst was removed by filtration through a pad of 
Celite, and the filtrate was concentrated under reduced 

25 pressure. The residue was crystallized from EtOAc/ 

hexanes to afford the title compound (4.83 g, 89%); m.p. 
187 - 188*C. 

er.H<inn aaii; . TO a solutioh of methyl (IRS, 2RS, 3SR)-5- 
hydroxy-3- (4-methoxyphenyl) -1- (3, 4-methylenedioxy- 
phenyl) indane-2-carboxylate (150 mg, 0.36 mmol) in EtOH 
(4 ml) was added 10% NaOH (4 ml) , and the resulting 
35 mixture was allowed to stir under an argon atmosphere 
overnight. Water (5 ml) was added, and the mixture was 
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concentrated under reduced pressure. The concentrate 
was extracted with Et20, and the aqueous phase was 

acidified and extracted with EtOAc. The EtOAc extract 
was washed successively with H2O and saturated aqueous 
5 NaCl and dried. The solvent was removed in vacuo. The 
sodium salt was prepared, and a portion of this (100 mg) 
was purified by reverse-phase chromatography to afford 
the title compound (73 mg, 48%) . Trituration of this 
material with EtOAc provided a white crystalline solid; 

10 m.p. 198''C (dec) . 

HMR (MeOH-d4) : 5 7.20 (dd, 2H, J» 6.8 Hz, 2.0 Hz) ; 
6.85 (dd, 2H, J« 6.8 Hz, 2.0 Hz); 6.80 - 6.64 (m, 5H) ; 
6.25 (s, IH); 5.88 - 5.87 (m, 2H) ; 4.47 (d, IH, J = 10 
Hz); 4.43 (d, IH, J = 10 Hz); 3.76 (s, 3H) ; 3.03 (t, 

15 IH, J = 10 Hz). MS (m/e) : 427 I(M+H)+1. 

RXAMPT.B 19 

(IRS, 2SR. f ?-rarHovYm^l"bQxy-4-m^f hQvvph^ny1 \ -1 ~ 

(3.4-mftthv1pnedlQXvnhfinvll-5;- /propyl ^yl nxy^ -inrian^-^^ 

20 

a) 3- rProp-l-ylftxy) aget^oph^nnn^ . To a Slurry of NaH 
(13.84 g, 0.58 mol) in dry DMF (50 ml) at O'^C, was added 
a solution of 3_-hydroxyacetophenone (50 g, 0.37 mol). 
After Stirring for 30 min. 1-iodopropane (70 ml, 0.72 

25 mol) was added and the mixture stirred overnight at room 
temperature. The mixture was diluted with dry DMF (50 
ml) and further NaH (2.77 g, 0.12 mol) added followed by 
1-iodopropane (23 ml,. 0.24 mol). After 1 h. TLC 
indicated that the reaction was complete and the product 

30 was cautiously quenched with 6M HCl and extracted with 
EtOAc. The EtOAc extract was washed successively with; 
H2O, 10% aqueous NaOH and then brine. After drying 
(MgS04), filtration and evaporation gave the title 
compound (65 g, 98%) as a yellow oil which was used 

35 without further purification. 
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suspension of NaH (12 g, 0.5 mol) in dry dimethyl 
carbonate (50 ml) was added slowly a solution of 3- 
(Prop-l-yloxy) acetophenone (65 g, 0.37 mol) in dry 

5 dimethyl carbonate (100 ml) . During the addition the 
exothermicity of the reaction caused refluxing. Follow- 
ing the addition the mixture was stirred mechanically 
overnight and was then quenched cautiously with 3M HCl 
and extracted with EtOAc. The BtOAc extract was washed 

0 successively with; H2O, 5% aqueous MaHCOs, H2O and 

brine. After drying (MgS04) , filtration and evaporation 
gave a yellow oil (82 g, quantitative) which was used 
without further purification. 

S c) I»te<->»y1 - n Pg - 9gWI -1 - f - ^-MAhhvT oni.ri< ft«vnhftnvl > -5- 

solution of methyl-3-(Prop-l-yloxy)benzoylacetate (10 g, 
4.2 mmol) in benzene (50 ml) was added 3, 4-methylene 
dioxybenzaldehyde (6.36 g, 4.2 nmol) followed by 

0 piperidine (0.42 ml, 0.42 mmol) and glacial acetic acid 
(8 drops approx.) . The mixture was refluxed for 2 hr. 
and the volatiles removed in vacuo to give methyl (Z)-3- 
(3, 4-methylenedioxyphenyl) -2- [3- (prop-l-yloxy) - 
benzoyl] propenoate as a yellow oil. This residue was 

5 dissolved in trifluoroacetic acid (50 ml) amd the 
mixture stirred at room ten^rature for 20 min. . The 
trifluoroacetic* acid was removed in vacuo to give the 
title compound as a dark oily residue (16 g) which was 
used in the next step without purification. 

0 1h NMR {CDCI3) h inter alia 7.85 (IH, s) ; 7.56-7.30 
(3H, m); 7.08-7.15 (IH, m) ? 6.95 (IH, dd, J=8, 2H2); 
6.78. 



<l) f^o«>hyi--^-r ^ -i»-MftrhviPnPfHnxvDhenv1 )-f7- (prnp-l-ylnxY)- 
1 .^irn-t nriAn r-^-'-°^>^'^v^i - Methyl (IRS, 2SR)-l-(3,4- 
methylenedioxyphenyl) -5- (prop-l-yloxy) -3-oxo-indane-2- 
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carboxylate (16 g, crude from previous experiment) was 
dissolved in dioxan (150 ml) and DDQ (22 g, 0-097 mol) 
added. The mixture was refluxed for 2 h. then cooled, 
filtered and the solvent removed in vacuo. The product 
5 was purified by flash column chromatography on silica 
gel (eluant: EtOAc/hexane, 20:80) to give the title 
compound as an orange solid (5.2 g, 31% over two steps); 
m,p. 125-126*C. 

hydroxy*'^- M . 4>mPt!hylenAdiftyyph^nyl > ^prnp^l ^ 
ylQxyi indpng^-g^ffarhnxyiat'gfc. To dry magnesium turnings 

(0.15 g, 6.25 mg. atoms) under an argon atmosphere was 
added portionwise, a solution of 2-ben2yloxy-4-methoxy- 
IS bromobenzene (for preparation see below) (1.80 g, 6.15 
mmol) in 5% THF/ether (7 ml) . The resulting 2- 
benzyloxy-4-methoxyphenyl magnesium bromide was added to 
a solution of methyl-3- (3, 4-methylenedioxyphenyl) -6- 

(prop-l-yloxy) -l-oxo-indene-2-carboxylate (1.5 g, 
20 4.1mmol) in Et20 (65 ml) under an argon atmosphere at 

O^'C. The resulting mixture was allowed to warm to room 
temperature and was stirred for 10 min. The mixture was 
partitioned between 3M HCl (30 ml) and EtOAc (75 ml) . 
The organic extract was washed successively with; H2O, 

25 aqueous NaHC03, H2O and saturated aqueous NaCl and dried 
(Na2S04) • The solvent was removed under reduced 
pressure, and the residue purified by flash 
chromatography on silica gel (eluant: EtOAc/hexane, 
30:70) to afford the title compound as a pale-yellow oil 

30 (1.4 g, 59%) . 

^\ Mftf hyl^ mj=;^ --^^ r^-Ben?^vloxv-4-mg>tihQxvphenvl^ 4- 
mp^hyl<:>nPd^Qv yphPnvl> -5;-> -vloxy^ indene-2-garhQyy- 

late. To a solution of (1.35 g, 2.33 mmol) in CH2CI2 
35 (20 ml) at O^^C under an argon atmosphere was added 

triethylsilane (0.47 ml, 2.94 mmol), followed by boron 
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10 



IS 



trifluoride etherate (1.4 ml, 11.4 nunol) . The resulting 
solution was stirred at o'c for 10 min, and was then 
partitioned between IM HCl and EtOAc. The organic 
extract was washed successively with; H2O, 5% aqueous 
NaHC03, H20 and brine. After drying {Na2S04) the solvent 
was removed in xaciia. and the product purified by column 
chromatography on silica gel (eluant: EtOAc/hexane, 
25:75) . The title compound (as a single undefined double 
bond isomer) was obtained as yellow oil (0.65 q, 50%). 

g) yl^ry.y^ ^ npg. ?Fc ^^^^ ^?-Hvrtrnirv-4-mftf timnmtlPnYl ) "l" 
f ^ , >|-Tnpf ^Y^ ovYp^^ny^ I -«^-. fnrnn-1 -v1 pyv) 1 nf1finR- 2 - 

f^a-rHnvviat:^,. Methyl" (RS) -3- (2-benzyloxy-4-methoxy- 
phenyl) -1- Or 4-methylenedioxyphenyl) -5- (prop-l-yloxy) - 
indene-2-carboxylate (0.64 g, 1.13 mmol) was dissolved 
in a small volume of EtOAc and EtOH (25 ml) added 
followed by 10% palladium on activated carbon (0.2 g) . 
The resulting solution was stirred under an atmosphere 
of hydrogen for 10 days and filtered. The filtrate was 
concentrated under reduced pressure and thfe product 
purified by column chromatography on silica gel (eluant; 
EtOAc/hexane, 30:70) to give the title compound as a 
.colorless solid (0.21 g, 39%); m.p. 1S5-156*C. 

25 h) Mp^Hyi - n Rfi . ^p^^ .^-Y?-rarhnprhnxYniPf tinxY-4- 
mrrTimr mtirnT^ ^ - - ^^^"^^ ny^mtipnyl > -'i- fprnp-1- 

y l^yy. ^„H;>n^ -?-^»^Hovv^;,^^. A solutiott of methyl" . 
(IRS, 2RS, 3RS) -3- (2-hydroxy-4-methoxyphenyl) -1- (3, 4- 
methylenedioxyphenyl) -5- (prop-l-yloxy) indane-2-carboxy- 
late (0.05 g, 0.11 mmol) in dry DMF (1 ml) was added to 
NaH (4 mg, 0.17 mmol) in a small volume of dry DMF. The 
mixture was stirred at room temperature for 10 min. and 
ethyl bromoacetate was added (0.016 ml, 0.14 mmol) . 
After 20 min., the reaction was quenched with 3M HCl and 
35 extracted with EtOAc. The EtOAc extract was washed with 
water then brine, dried (MgS04) , fitered and evaporated. 



20 



30 
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The product was purified by column chromatography on 
silica gel (eluant: EtOAc/hexane, 30:70) to give the 
title compound as pale yellow oil (O.OSg, 85%). 

5 i) M RR. ?SR. ^RS\ /?-r:arhoxyii>Pthnvv-4-iii^l-hnvYphPnyl \ -1- 
f3. 4-methvlenedioxvphPnYT \ -f,- fprnp-1 -yl nvy^ i nrtanp.~2- 
earbnyyUr ar<d. TO a SOlUtion Of methyl- (IRS, 2RS, 3RS) - 
3- (2-carboethoxymethoxy-4-inethoxyphenyl) -1- (3,4- 
methylenedioxypbenyl) -5- (prop-l-yloxy) indane-2- 
10 carboxylate (0.05 g, 0.089 nmol) in EtOH (1 ml) (warming 
neccessary) was added 6M NaOH (0.089 ml, 0.53 mmol) . 
After stirring overnight the product was partitioned 
between EtOAc and 3M HCl. The organic extract was washed 
with H20 and then brine, dried (MgS04), filtered and 

15 evaporated to give a colorless oil. The product was 

crystallized from Et20/hexane to give the title compound 

as an off-white solid <0.03 g, 65%); m.p. 195-198°C. 

1h NMR I(CD3)2C0J 5 7.17 (IH, d, J-9.1H2); 6.8-6.71 (5H, 

m); 6.55-6.47 (3H, m) ; 5.94 (2H, s); 4.97 (IH, br. d) ; 
20 4.73 (IH, d, J-16.5H2); 4.63 (IH, d, J=16.5Hz) ; 4.52 

(IH, d, J=7Hz); 3.80-3.76 (2H, m) ; 3.76 (3H, s) ; 3.48- 

3.35 (IH, br. m); 1.65 (2H, sextet, J»7.4Hz); 0.92 (3H, 

t, J«7.4Hz) .12SL : 538 ( (M-I-NH4) "^l . 

Anal . Calc. for C29H28 Og: C, 66.92; H, 5.42. 
25 Found C, 67.37; H, 5.32. 

gXAMPT.R 19a 

% 

Prenarat:lQn of 2^Ben2vlQxvl-brQtnQ>4-*mPt-hQxybengenA. 

a) l-BrQmQ-2^hvdroxv4^met:hQxvbgnggng. 3-Broino-2- 
30 hydroxy-e-methoxybenzoic acid [T, de Paulis et. al. 
Mt>d- rhem^ , (1985), 28, 1263-1269] (5 g, 0.02 mol) was 
heated in quinoline (200 ml) at 160*C for 1 h. On 
cooling, the product was partitioned between Et20 and 3M 

HCl. The organic extract was washed with water and brine 
35 then dried (MgS04), filtered and evaporated to give the 

title compound as a light-brown oil (4 g, 97%) . This 
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material was used without further purification. 
1h NMR (CDCI3) 8 7.32 (IH, d, J=9Hz); 6.60 (IH, d, 
joi.SHz), 6.43 (IH, dd, J=9,1.5Hz). 

5 b) 9-P«*n^rv1 nv y-1 .hfftin^^-il-tnAl-hnyvhPnriftne . TO a 

suspension of NaH Cl.Ol g, 0.042 mol) in dry DMF (ml) at 
0*C was added solution of l-bromo-2-hydroxy-4- 
methoxybenzene (7 g, 0.035 mol). After" stirring at room 
temperature for 30 inin. the solution was cooled to 0°C 

10 and benzyl bromide (6.24 ml, 0.052 mmol) added. The 

mixture was warmed to room temperature over 20 min. and 
then quenched cautiously by the addition of 3M HCl and 
extracted with EtOAc. The EtOAc extract was washed 
successively with; H2O, 5% aqueous NaHC03r H2O and 

15 finally brine. After drying (MaS04) filtration and 
evaporation gave a dark colored oil. The product was 
purified by flash column chromatography (eluant: 
BtOAc/hexane, 20:80) to give the title compound as a 
colorless oil (7.5 g, 73%). 

20 NMR (CaDCl3) 5 7.50-7.25 (6H, m) ; 6.51 (IHr d, 

J=1.5Hz); 6.39 (IH, d, J=9Hz) ; 5.09 (2H, s) ; 3.72 (3H, 
s) . 

BVAMPT.B 13 

(ipg. •^pg\--^~r? -n-Hvrirnyvnrnn-1-vlnyV)-4-inprtinxy- 

25 phenyl 1 -1 - r^, ii>mfti-hv] PnPfil nxvphftnvl ) -f?- fprnp-1 -y1 nxY) - 
^n^f^ nr-^-'''^^"^ ^"' "^^^ rt^rvr^nhftxv^aminft salt 

Methyl (IRS, 2RSr 3RS)-3-(2-Hydroxy-4-methoxy- 
phenyl) -1- (3, 4-methylenedioxyphenyl) -5- (prop-l-yloxy) - 

30 indane-2-carboxylate (0.14g, 0.29mmol) in dry DMF (1 ml) 
was added to NaH (9mg, 0.38mmol) in a small volume of 
dry DMF. The mixture was stirred at ambient temperature 
for 20 min. then 3-bromopropan-l-ol (37pl, 0.41mmol) was 
added. After stirring for Ih. the product was 

35 partitioned between 3M aqueous HCl and ethyl acetate. 

The organic layer was washed with water then brine, then 
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dried (MgS04 anhyd.) filtered and evaporated to give an 
oil. The product was purified by col\imn chromatography 
. to provide methyl (IRS, 2SR, 3RS) -3- [2- (3-Hydroxyprop-l- 
yloxy) -4-methoxyphenyl] -1- (3, 4-methylenedioxyphenyl) -5- 
5 (prop-l-yloxy)indane-2-carboxylate (O.lg, 65%) (1h-NMR 
indicated some epimerization had occurred at C-2) • This 
material was used without further purification. Methyl 
(IRSr 2SR, 3RS)-3-[2-{3-Hydroxyprop-l-yloxy)-4-methoxy- 
phenyl] -1- (3, 4*methylenedioxyphenyl) -5- (prop-l-yloxy) - 

10 indane-2-carboxylate (0.04g, 0.075mmol) was dissolved in 
methanol (2ml) and aqueous potassium hydroxide added 
(2M, 0.22ml, 0.44mmol). The mixture was stirred under 
reflux overnight then cooled, diluted with water, 
acidified with 3M aqueous hydrochloric acid and 

15 extracted with ethyl acetate. The organic extract was 
washed with water and brine, dried (MgS04 anhydrous), 

filtered and evaporated to give an oil. The product was 
purified by chromatography on silica-gel (eluant: ethyl 
acetate/hexane/3% acetic acid) to give 12mg of free acid 
20 which was converted to its dicyclohexylamine salt, 
m.p. 110-112'C. 

EXAMPLK 14 

flRS, 2SR, 3RSl."3"r2-fl-{:arhnxyftr.h-2-yloxyl-4-ynftthoxy- 

phenyl! -1- f 3, 4^methylenedinxyphfinyl\ -S'*' (prop-l^yloxy) - 
25 indanP-2-g!arbQvylig agid. bis-dtgyglohg^xylaminA gall- 

(IRS, 2SR, 3RS)-3-[2-(3-Hydroxyprop-l-yloxy)- 
4-methoxyphenyll -1- (3, 4-methylenedioxyphenyl) -5- (prop-1- 
yloxy)indane-2-carboxylic acid (0.07g, 0.13mmol) was 

30 dissolved in dry dichloromethane (0.5ml) and Dess-Martin 
periodinane (0.07g, 0.17mmol) added in dry dichloro- 
methane (1ml) • After 2h. the product was partitioned 
between ether and saturated aqueous sodium carbonate 
solution containing sodium thiosulfate. The ether 

35 extract was washed with water then brine, dried (MgS04 

anhydrous) , filtered and evaporated to give an oil which 
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was used without purification. The crude product was 
dissolved in t-butanol (5ml) and to this was added a 
solution of sodium chlorite (18mg, 0.2mmol) and sulfamic 
acid (21mg, 0.22mmol) in water (1.5ml). After Ih. 
5 stirring at ambient ten^erature the product was 
extracted into ethyl acetate. The organic layer was 
washed with water then brine then dried (MgS04 anhyd.) 
filtered and evaporated to give an oil. The product was 
purified by column chromatography on silicaogel (eluanti 
10 ethyl acetate/heacane/3% acetic add) to give 12mg of 
free acid which was converted to its bis-dicyclohexyl- 
amine salt, 
m.p. 160 - 162'C. 

MS (exact mass) M+« : 534.1879 (free di-acid) 
15 (A = +1.1 mDa for C30H30O9) 

By the methods given above, the following 
compounds were ^'^^''^ft^^t/y^/u^sLJSLA /5~ 

nnst -1 ~ f 4-MoMir>vvnh»ny1 Y ■.:^~ php.nylinri*»n<»-2-carhoKYlic acld 

20 

m.p. 191 - 193°C. 

Anal . Calcd. for C23HI8O3: C, 80.68; H, 5.30. 
Found: C, 80.54; H, 5.33. 

P.YaMPT.P. 16 

25 1- r aneY -1 . :^~D<phonvHndan^-?-p.arbnxvT Ic acld 

m.p. 164 - 165*6. 

m (m/e) : 332 t(M+ira4)+]. 

RXAMPTiF; 17 

30 f 9RS "^gw^ -1 - rii-nyrtrn«vphftnvi ^ --^-nhonvl \ ndane-2- 



lis (m/e) : 331 [(l«-H)+J. 
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EXAMPT.R 1ft 

/IRS. 7RR. ^SR^-l-M-.rarhnvyph«»nYl>-^-nhPnvlindane-2- 
5 MS (m/e) : 359 [(M+H)+l. 

EXAMPT.F. 1Q 

flRS. 2RS. :^SR>-l-f3-Methovyphpnvn-l-nhPnvHndane-2- 
10 lia (m/e) : 362 [ (M-i-NH4)'^l • 

EXAMPLE 20 

flRfi. 2Rfi. rqR>~1-M.Ehhv1phftnvn-:j-phftnvlindane-2- 

carboxylic acid 

15 m.p. 163 - 164*C, 

Ma (m/e) : 360 ( (M-I-NH4) -^J . 

Anal ■ calcd. for C24H22O2: C, 84.16; H, 6.48. 
Found: C, 84.24; H, 6.73. 

EXAMPLE 21 

20 MRS. :^Rfi\-1 .-^-nlph^^nylindanft-g-earboxvlie acid 

m.p. 210-211°C. 

EXAMPLE 22 

MRS. 9Rfi. •^SR>-1-M-Bur,-4-vlQXVPhenvH-3-(4- 
25 m«»fhnxYoh«»nYT \ ^ nrian**-?-ffarboxvlle aeld 

1 h wmr (CDCI3) : 5 7.26 - 7.17 (m, 6H) ; 6.93 - 6.87 
(m, 6H)/ 4.62 (d, 2li, J» 10.1 Hz); 3.96 (t, 2H, J- 
6.5 Hz); 3.81 (s, 3H) ; 3.29 (t, IH, J - 10.1 Hz); 
30 1.80 - 1.73 (m, 2H); 1.54 - 1.45 (m, 2H) ; 0.98 (t, 3H, 
J = 7.3 Hz) . 
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P.vaNtPT.R 23 

MRS. 9RS - rgT>W1-M-an«>1-atn<HnnhPnv1)~VM- 

5 m.p. 231 - 232*C. 

MS (m/e, rel. int.) : 803 [(2M+1)+, 100). 

Anal . Calcd. for C25H23N04-1/2 H2O: C, 73.12; n, 5.85; 

Nr 3.41. Found: C, 72.92; H, 5.61; N, 3.24. 

flXftMPTiB 24 

10 npg. 2RS. •^gPW1-M ~an.<nAr>hPnvTV-VM-mPl-hnyYntlPnYl)- 
^ nH:>no-9>rarh o ^n^ ar/ri . Hi rvrl nhfiyvl fflnl Hfi sa l t 

m.p. 187 - 190'C. 

MS (m/e, rel. int.) : 1076.2 [(2M+1)+, 25]. 

15 g.V>MPT.ff. 25 

nag, gsi >, aapi~t-.#A.Myrfrft«vnh(»nvH-Vf3.4" 

m.p. 94 - 96"*C. 
20 M£ (m/e) : 392.4 [(M+NH4)*!- 

p.YaMPT.R 76 

/IPS. ^gpv-i-f3.4-r>iinftthQx^rpnpnv1>-3-f4- . 

25 m.p. 126 - 128°C. 

MS (m/e, rel. int.) : 807 [(2M+1)+, 351; 403 [(M-H)", 

100]. * ^ ^ 

Anal . Caicd. for C25B24O5: C, 74.24; H, 5.98. Found: C, 

74.10; H, 5.99. 

30 r.ynMPTrFi 27 



Ua (exact mass) : (MO* - 404.1074 (A = +0.8 mDa 

C24H20O4S) . 



I 
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-57- 

EXAMPT.F 7fi 

flRS. ?RS. -5-Mfif.hoyv>:>-f4-TnPl-hr>vvphPnYn -1-^.4- 

mgt-hvl onArti nvvnhpnvl \ i arhnwT < n ri 

5 m.p. 129-13l'c. 

M& (m/e) : 441.2 ((M+Na)^]. 

EXAMPT.Ig 90 

MRS, ygp. .-^-Bts/'^.^-in Al-hvlAnAriiovyphflnyn-S- 
hvdrQKvtnrianA-g.r'aT.Hovy T in f*fifi 

10 

(m/e) : 436.2 [ (M-»-nH4)'^] . 

flRS ■ ?SR . -^SW^ /9-r«fV>nvymo<-hnvv-4-m «>t-hftvtmhAny1 t - 
1- f 2-inftt:hnxv-4 . '>-iHAl-hv1 ff>nAri< ftvyphftnyl \ -jS- /prnp.1 .y 1 nxyl - 

Methyl (IRS, 2RS, 3SR) -5-Hyclroxy-3- (2-inethoxy- 
methoxy-4-methoxyphenyl) -1- (2-methoxy~4, 5-methylene- 
dloxyphenyl) inclane-2-carboxylic acid was prepared in 23% 

20 overall yield from methyl 2- (3-ben2yloxy)benzoylacetate 
according to the method of example 11. The 5-hydroxyl 
moiety was then propylated according to the method given 
in exan^le 12 and this crude material treated according 
to the method of example 70 to remove the methoxymethyl 

25 group in 55% yield. The title compound was then 

obtained following the procedure given for exan^le 12 in 

42% yield. 

m.p. 188 - 190'C . 

Mai. Calc. for C30H30O10: C, 65.45; H, 5.49. 
30 Found: C, 65.38; H, 5.49. 

EXAMPT.P. ^1 

flRS. ?SR. ^Rfi^-l-r?-Mf»1-hnvyiiif.fhoxYl-4-fnA f-hoxvnhAnvn-1- 
f ?.4-inPthvlgnedtoxvnhenvl>-S- <nrnn-1 -v1 nw) InHan^-?- 
earboxyliff arid 

35 

m.p. 161 - 163'C. 
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flR S . '^^^ m«j ^--^-r9-HvrfT-»-.fY-4-mPl-hnyvnriftnvn-1-f3.4- 

Pf^^H/i^Hr arid 
^ (exact mass) M*- : 462.1678 (A » -0.4 oDa for C27H26O7) 

RYaMPT.F. 33 
10 y1 nvy^ i nrif^T1P-'^-'-^^»>"yY'' ^ " ^^^^ 

Anal. Calc. for C32H340io*0.5 H2O: 65.41; H, 

6.00. Found: C, 65.27; H, 5.99. 

m.p. 196 - 197'C. 

15 BfflMPLE 34 

^.l^p^H^vyUff arid 

20 M£ (DCI NH3) m/e : 538.2 (M+NH3)+, 520.2 (M+H) + 

(exact mass) M+- : 520.1733 (A = 0.0 nOa for C29H28O9) 

(ipg ?ctp. .a-MP^^v^Pnf>ri^nyvphpnvn-3-f f?-prQp- 
1 - y^ nyyA phonyT 1 -■' I - -vi nvv> i ndane-?-rnrhnyv1 i n ac i d 

25 

m.p. 179 - ISO'C. 

MS (DCI CH4) m/e : 503.2 (M+C2H5)+, 474.1 (M+H)+ 

(exact mass) M*"- : 474.2034 (A » +0.8 mDa for 
C29H30O6) 

3Q K^MPT.P. 36 

nmtif TiY^ ^ lnf1anp-?-nnrhnyy1 Ir. ac i d 

m p 97 ^ 98*C« 
35 MS * (exact mass) M+- : 432.1568 (A - +0.5 mDa for 

C26H24O6) 
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EXAMPLK 

npg. 9RR. mS^-l-f7-rarhnxyinPthnvYphPnvn-1-r?.4- 
Tmai-hyl PnAri^ oxynhenyl > -fi- <prr>p-1 -y1 nxy) i ndane-2- 
r.arhnxvllc; acid 

5 

m.p. 169-170*C. 

Anal . Calc. for C28H2608*Q*2S ^2^^ ^* 67.94; Hr 
5.40. Found: C, 67.75; H, 5.37. 

RXAMPT.R -^B 

10 HRS. 2SR. 3RS>-3-fg-B«»nry1oxy-4-.mprhoxvnhftnvn-l-(3.4- 
mgf hylPnedlQxvphenyl ) -'i- fprop-1-yToxy^ indane-2- 
rarhnxyHr ar^ri 

lis (exact mass) 19*- : 552.2149 (A => -0.1 mDa for 
15 C34H32O7) 

RXAMPT.R 

HRfi. 2SR. 3Rfi>--^-f?-fP-HyrirnxyPl-h--l-vloxv^-4- 
Tiiftt:hnxyphPnyn-.1- f -^. 4-inP^hy1pnPdinxyphPnyn-S- fprop-1- 
yloxyMndanP-2-earbQxyltf! arid. diryglQhPxvlamine isalt: 

20 

mlp. 182-184'C. 

Anal . Calc. for C41H53NO8: C, 71.59; H, 7.77; 

N, 2.04. Found: C, 71.67; H, 7.66; N, 2.42. 

RyAMPT.B 40 

25 flRS. 2SRf 3RS> ~3-r2-EthQxy-4~inPt--hoxyphenyl t -1- (3^ 4- 
mpi-hylpnpdi nxvphpnyl \ fprop-l-vloxv^ indane-2- 
nar-V^ftyyUff arid 

Anal . Calc. for C29H30O7: C, 71.01; H, 6.16; 
30 Found: C, 70.71; H, 6.01. 

gyAMPT.R 41 

Mgg. 9gR. 3Rfi1 -3-f4-MPl'hnxv-2-(nrnp-l-vloxvn-l-n.4- 
Mpf hy1anart< rixvphonyl \ -S- /nrnn-l -vl oxv^ i ndane-2- 
f^ar-KnyyUff aeid 

35 

Anal . Calc. for C30H32O7: C, 71.41; H, 6.39; 
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Found: C, 71.43; H, 6.31. 

ppg. :^R5;t -?-ril-Mf>1-HnvY-9-^»r-nn-7-vloyv>r>hf»nvn-l" 
5 r^aT-howlir; arid 

m.p. 75-79°C. 

RYAMPLE 43 

npR. ?sp. 3RS^-^-r4-MA^hovv-?-f?-lHftthv^nrfTn-^-vlQXV^T 
10 phenyl T -1 - n ■ 4~Met--hYl **nAH4 oxvnhftnvH -5- fprOD-l- 

m.p. 85-89'C. 

IS MRS. gSR. •^Wg|-:^-r4-lto1-hft»v-g-l'^-niAl-hv1hiH-1-vl0XV>- 
p^onyl 1 -1 - f ^ . «>ngri< ftvimh«inv1 1 -S- f nrop-l-vl OXV> - 

<nrian«»-9-r!ai-t> n»yHf- anirt- ri< ffvl nhovtrl ami nft salt: 

m.p. 150-155'C. 

20 RYaMPT.R 4S 

/IPS. 9gR. ^RS^-'^-r4-MA^^ftyv-?-n-pvr^dv^mftthQXV>- 

phenyl 1 .1 . f ^. 4 -iti^t-hvl f>nAd< rtvvphpnvl ^ -S- mmn-l "Vl QXV) - 
<nHanft-.9-r'arhnyvHr acld. 

25 Anal . Calc. for C33H3iNO7-0.5H2O: C, 71.02; H, 5.78; 
N, 2.51; Found: C, 71.02; H, 5.53; H, 2.30. 

P.YaMPT.P. 46 

flff? ?mr ^R«i-'^-r^>Moi-hnvv-?-.M-pvridv1niftt:hQxv>- 
p^^f^yi 1 -1 - r'^ ■ 4 .tncH'h vl ftnodi ftyyphftnvl I rnrnn-l -vloxv) - 

30 jjBdane=2=ca£]2fi8Xlic-asid4. 

Anal . Calc. for C33H3iNO7'0.5H2O: C, 71.02; H, 5.78; 
N, 2.51; Found: C, 70.89; H, 5.59; H, 2.37. 
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RXAMPLP. 47 

MPS. 9fiR. :^WS\-:^-f4-Nte1-hnvy-2-f?-pvr-tdvlinftt.hQXV)- 
phonyT 1 -1- (3. il-mef hylgnAri< nxyphAnyT ^ -■>- <nrnn-1 -vl nxv) - 

5 m.p. 153-155'C. 

EXAMPLE 48 

MRS. ?RR. IRR^ r?- mpp1--1 -y1 nyy\ -4-niPthQxyphftnv] 1 -1- 
4-nigthyT AnPri^ ovyphpnyl \ fnrop-l~vlQxv) indanft-2- 

carhQxylifi acid 

10 

m.p. 70-73'C. 

RXAMPLF. 4q 

flRS. lPS>-_'^,r^-Mf>i-hoxy-2-f5-1:ftlrra7.olvlim»thnxv>- 
phenvll -1- f 3. 4-mel--hylenedloxvphi»nyl^ -S- fornp-l-vloxv) - 
IS <nrtar>«»-9»r-arhnxyHft arid. 

m.p. 102-105*C. 

RXAMPLP. .'^n 

MRS. ?«;R. -^Rfi) f 2-r:yanftinPl-hnxy-4-inPt-hnxynhf.nvl W1 - 4- 
20 met- hylgnffdioxyphenyl \ <prop-l -vl ovyM nrian^-?- 

carbQxyiic anid 
m.p. 199-201'C._ 

RXftMPLE Bl 

25 /IRS. gSR. -^RS^ f9-rarho«am4dQmf>trhnyy>4-mf»f hftxyphgnvl > - 
1-n. 4-mPthyTftnt>dtQXYPhAnvn-5- fprnp-l -vloxv) lndane-2- 

1 

rai-hnvyl^r; arid 

Anal . Calc. for C29H29NO8'0.5C4HbO: C, 67.02; 
30 H, 5.99; 2.52; Found: C, 67.76; H, 5.96; 

H, 2.56. 

EXAMPLE 52 

/IRR. 9RR. SR^-'i-ArPl-ainirin-1.3-bisf3.4-methvlene- 
r>vyph«*nv1 \ i ndan«»-2-ffarhftxvl ir aeld. 

35 

MS m/e : 460 I(M+H)+1. 
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P.YAMPLB «;3 

p|,PT1Y^ ^ nrian«»-9-^anhftvv1 a»o rt< ffvrl nhPVvl ami Hft Salt . 

5 M£ m/e : 418 C(M+H)+]. 

RXftMPLE 54 

f-jpg^ ?.c;t;. ^ps^ r?- n-rarhnvYir.hPnvi > -4-tnPthoy^mhpnv1 1-1- 

2l-m«»^^xr^ Ant>djnvYrb«>nv1 \ -S- rnron-l -v1 OYV> 1nflRnft-2- 
rpr-Hnvyl -i r! arid 

10 

Ethyl 3-bromobenzoate (2.0 g, 8.7 mmol) , hexabutyl- 
distannane (5.51ml, 10.9 mmol), tetrakis (triphenyl- 

15 phosphine) palladium (0) (0.08 g, 0.07 mmol) and palladium 
(II) acetate (0.19 g, 0.85 mmol) were mixed in dry 
toluene (25 ml) and refluxed for 72 h under argon. The 
solvent was removed in vacuo and the residue purified by 
column chromatography on silica gel (eluant:hexane) . 

20 The title compound was obtained as a colorless oil (1.1 
g, 30%). 

i npf ^/.vYphanvi > - i - z-^. 4-mPi-hv1 pnedinxvnhftnvl ) (Prnp-l- 
25 y1 <nri3no-7-rarbnyvlate 

Methyl (IRS, 2SR,' 3RS) -3- (4-methoxy-2-trif luoromethane- 
sulfonyloxyphenyl) -l-.(3, 4-methylenedioxyphenyl) -5- (prop- 
1-yloxy) indane-2-carboxylate (0.118 g, 0.19 mmol), 

30 lithium chloride (0.058 g, 1.37 mmol), tetraJcis (tri- 
phenylphosphine) palladium (0) (0.018 g, 0.016 mmol) and 
ethyl 3-ttri-(butyl-l-yl)stannyllben2oate (0.253 g, 0.58 
xmnol) were mixed in dry dimethylformamide (5 ml) and 
refluxed for 24 h. The product was filtered through 

35 celite and the celite washed with ethyl, acetate. The 
combined filtrate was evaporated in vacuo and was shown 
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to be a mixture of two coii?>onents by TLC. Purification 
by column chromatography on silica-gel gave a less polar 
fraction: methyl (lRS,2SR,3SR)-3-[2-(but-l-yl)-4- 
methoxyphenyl) -1- (3, 4-methylenedioxyphenyl) -5- (prop-1- 
yloxy) indane-2-carboxylate (0.038 g) which was obtained 
as a colorless oil. The title conqpound was the more 
polar component (0.08g) which while contaminated with 
tin residues (^H-NMR) was used without further 
purification. 

C) f IRS. ?SR. -^RS^ -3- r?- f :^-rarhnvyph«»nv1 \ -4-ll■A^hnvy- 
Dhenvl 1 -1 - f 4-mftthv1 Pn^di nvyphPnvl \ fprnn-1 -yT nvy^ - 
indanf»-?-rarhnxvHff ar^^ri 

15 Methyl (lRS,2SR,3RS)-3-[2-(3-Carbomethoxyphenyl)-4- 
methoxyphenyl) -1- (3, 4-methylenedioxyphenyl) -5- (prop-1- 
yloxy) indane-2-carboxylate (0.08g, crude) was dissolved 
in propan-2-ol (1 ml) and aqueous sodixim hydroxide (IM, 
1 ml ,1 mmol) added. The mixture was re fluxed for 12 

20 hr. then cooled, diluted with water, acidified with 3M- 
aqueous hydrochloric acid and extracted with ethyl 
acetate (3x) . The combined organic extract was purified 
by column chromatography on silical-gel (eluant: 30% 
EtOAc/hexane/5%AcOH) to give the title confound as a 

25 colorless solid (20 mg) 



5 



10 



m.p. 257-268»C.' 

EXAMPT.R ■'I'i 
MRS. gSR. 3SR< -3- r?- fBn1--1 -y1 \ 
30 methylenedioxynhenvH-S- fnrnp-1 -yl nvy) Indan^-?- 
rar-hnvyllr arSri. rt< ryrl nhgvyT ami no fia^^ 

Methyl (IRS, 2SR, 3SR) -3- [2- (But-l-yl) -4-methoxyphenyl) -1- 
(3, 4-methylenedioxyphenyl} -5- (prop-l-yloxy) indane-2- 
35 carboxylate (0.038g, 0.074 mmol) was dissolved in 
propan-2-ol (1 ml) and aqueous sodium hydroxide (IM, 
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0.75 ml, 0.75 nrmmol) added. The mixture was refluxed for 

12 hr. then cooled, diluted with water, acidified with 

3M-aqueous hydrochloric acid and extracted with ethyl 

acetate (3x) . The combined organic extract was purified 

5 by column chromatography on silica-gel (eluant: 30% 

EtOAc/hexane then 30% EtOAc/hexane/5%AcOH) . Conversion 

of the product to its dicydohexylamine salt gave the 

title compound. 

m.p. 179-182»C. 
10 Anal . Calc. for C41H53NO8: C, 71.59; H, 7.77; 

N, 2.04. Found: C, 71.67; H, 7.66; N, 2.42. 
npg. 9gB. -^fiB^ M-Mofhnw-9-nhpnvl Phenyl > -1 - (3. 4- 

IS fifirhoxyHn aflid 

a) MP>i-hYl nwR, 91>R. rswi /A.MA«->invv-7-nTienvlT>henv1 ) -1- 
f ^ . ^-iiiAl-hyl ftnpd< rivyphftnvl \ -5- fprop-1 -Vl nxv) int1anft-2- 

20 

To a slurry of anhydrous LiCl (46 mg, 1.1 mmol) and 
tetrakis (triphenylphosphlne) palladium (0) (24 mg, 0.02 
mmol) in dry dioxane (3 mLJ was added a solution of 
Methyl (IRS, 2RS, 3RS) -3- (4-Methoxy-2-trif luoro- 

25 methanesulfonyloxyphenyl) -1- (3, 4-methylenedioxyphenyl) - 
5- (prop-l-yloxy) indane-2-carboxylate (95 mg, 0.16 mmol) 
and tri (but-l-yi) stannylbenzene (319 mg, 0.87 mmol) in 
dioxane (1 mL) . The mixture was refluxed under Argon for 
17 h, cooled to room temperature, diluted with ethyl 

30 acetate (5 ml) and the resulting solution washed 

sequentially with brine and water. The organic layer was 
dried {MgS04 anhydrous), filtered through a short pad of 
silica gel and concentrated in vacuo to yield an oil. 
The product was purified by flash column chromatography 

35 . (silica gel, gradient elution from hexanes to 10 % ethyl 
acetate/hexanes) to afford the title compound as a white 
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solld. (92 mg, 86%) . 

b) riRS. 2SW. :^SR>>,^- /4.»te1-hnvY-9-phftnYlph«>nYl ^ -1 > r^. 4- 
inft1:hy1enftrtjft»Yp hftnyl /prnp-l-ylovyt indan*>-9~ 

5 earhovy lie arAti 

To a solution of Methyl {lRS,2RS,3SR)-3- (4-Methoxy-2- 
phenylphenyl) -1- (3, 4-methylenedloxyphenyl) -5- (prop-l- 
yloxy) lnclane-2-carboxylate (80 mg, 0.12 mmol) in dioxane 

10 (2 00.) was added IM aqueous NaOH (0.3 nL, 0.3 mmol). The 
resiiltlng mixture was heated to reflux for 48 h, then 
concentrated under reduced pressure. The residue was 
partitioned between dilute aqueous HCl and ethyl 
acetate. The ethyl acetate extract was washed with water 

15 and dried (MgS04 anhydrous) . The solvent was removed in 
vacuo and the residue purified by flash column 
chromatography (silica gel, 20% ethyl acetate/hexane 
containing 5% of acetic acid) to afford the ^itle 
conqpotind (36 mg, 46%) . 

20 m.p. 199 - 200'C. 

IflJSMB (CDCI3) 5 7.18-7.09 (m, 6H) ; 6.85 (dd, IH, J 

= 8.6, 2.1 Hz); 6.71-6.65 (m, 6H),6.36 (b s, IH), 5.85 
(S, 2H), 4.59 (d, IH, J = 10.2 Hz); 4.31 (d, IH, J = 
25 10.2 Hz); 3.75 (t, 2H, J - 7.3 Hz); 3.73 (s, 3H) ; 
3.14 (dd, IH, J » 10.2, 10.2 Hz); 1.68 (sextet, 2H, J » 
7.3 Hz); 0.93 (t, 3H, J = 7.3 Hz). . 
MS m/e : 540 (M+NH4)+. 

Anal . Calc. for C33H30O6 • 3/4 H2O: C, 73.93; 
30 H, 5.90. Found: C, 74.12, H, 5.80. 

EXAMPT.R 

riRS. 7<in. 3SR^-3-r?-r /R^-?-CarbQxvPt■hPn-^-v^^-4- 
mP^hnyyphpnyl 1 -1 - n . 4-inPthvlf>nf»ri1 nxYphP.ny 1 \ fprnp-1 - 
ylovy) ^ndanf>-2-ffarhr>xvHr arid 
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a) vi^i-hyt HRS. ?fiR. :^SR^--^-rp-rfF.w?-rarbQmftt.hQxv- 

^<-h«>n--l -vl 1 ■.4-1llA^hftVYphAny^ 1 -1 - M . 4-lnP^hvlene~ 

5 l,3-bls(dlphenylphosphino) propane (0.066 mmol) , 

tris{dibenzylideneacetone)dipalladium(0) (24 mg, 0.026) 
and bis (triphenylphosphine) palladium (II) choride (18 mg, 
0.026 mmol), were dissolved in a 4:1 mixture of 
triethylamine/acetonitrile (5 mL) under argon. After 10 

10 fflin at room temperature, a solution of methyl (IRS, 2SR, 
3RS) -3- (4-methoxy-2-trif luoromethanesulf onyloxyphenyl) - 
1- (3r 4-methylraedioxyphenyl) -5- (prop-l-yloxy) indane-2- 
carboxylate (160 mg, 0.26 mmol) and methyl aery late (679 
mg, 7.89 mmol) was added in the above solvent mixture (3 

15 mL) . The reaction mixture was heated to reflux under 
airgon for 20 h, cooled to room tenqperature and a small 
aliquot analyzed by MMR, «rtiich showed no reaction had 
taken place. Palladium (II) acetate (6 mg, 0.025 mmol) 
and methyl acrylate (679 mg, 7.89 mmol) in dry DMF (5 

20 mL) were then added. The reaction mixture was heated to 
refliix overnight. On cooling the solution was filtered 
through a short column of silica gel and concentrated to 
yield an oil. The crude product was purified by flash 
column chroma-tography ( silica gel, gradient elution: 

25 10 % to 20% ethyl acetate/hexanes) to afford the title 
con^oiud as a tan solid. (87 mg, 62%) . 

Iw WMR {CDCI3) : 6 8.17 (d, IH, J » 15.7 Hz); 7.44 
(d, IH, J = 8.7 Hz) , 7.11-7.07 (m, 2H) ; 6.90-6.70 (m, 
30 6H), 6.42 (d, IH, J » 15.7 Hz); 5.94 (b s, 2H) , 5.04 
(d, IH, J = 7.5 Hz); 4.75 (d, IH, J = 7.6 Hz); 3.89 
(t, 2H, J - 6.7 Hz); 3.85 (s, 3H); 3.85 (dd, IH, J = 
7.5, 7.4 Hz); 3.83 (s,3H); 2.96 (s,3H), 1.79 (sextet, 
2H, J » 6.7 Hz); 1.03 (t, 3H, J = 6.7 Hz). 
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b) HRS. 2SR. 3SRt--^-r?~f fR^-?-ra rhnvYA^han-^-Yn-4- 
m<>thQxyphenvl 1 -1 - n . 4-iiiPt-h ylenf>H1 nxyphgnyl \ -5- fprop-l- 
vloxv)indanB-?-rarhnvyHr^ a^<H 

5 To a solution of methyl (IRS, 2SR, 3SR)-3-[2-t (E)-2- 
carbomethoxyethen-l-yl] -4-methoxyphenyl J -1- (3, 4- 
methylenedioxyphenyl) -5- (prop-l-yloxy) inciane-2- 
carboxylate (80 mg, 0.15 mmol) in dioxane (2 ml) was 
added 1 N NaOH (0.5 ml, 0.5 mmol). The resulting 

10 mixture was heated to reflux for 3 h, then cooled and 
concentrated under reduced pressure. The residue was 
partitioned between dilute aqueous HCl and ethyl 
acetate. The ethyl acetate extract was washed with water 
and dried (MgS04 anhydrous) . The solvent was removed in 

15 vacuo and the title compound was obtained as a white 
solid (73 mg, 96%) . 

WMR (CDCI3) : 5 8.32 (d, IH, J = 15.6 Hz); 7.24- 
6.55 (m, 9H); 6.29 (d, IH, J = 15.6 Hz); 5.94 (b s, 

20 2H), 5.18 (d, IH, J = 9.9 Hz); 4.69 (d, IH, J = 9.9 
Hz); 3.85 (s, 3H); 3.84 (t, 2H, J = 6.9 Hz); 2.94 (dd, 
IH, J - 9.9, 9.9 Hz); 1.79 (sextet, 2H, J = 6.9 Hz); 
1.00 (t, 3H, J = 6.9 Hz) . 
MS m/e : 517 I(M+H)+1. 

25 Anal. Calc. for C30H28O8 : C, 69.76; H, 5.46. 

Found: C, 69.73, H, 5.26. 

EXAMPLE SB 

(IRS. 7SR. 3.SR)-3-r2-f2-rarhoyvg1-h-1-vn-4-tno<-h»vy- 
Phenyl 1 -1 - n . 4-mftt.hvl PTi<»rij nyyphpnvl ) -S- fpron-T -v1 nvy ^ - 
30 lndan^-9-earbQvvliff ar<rt. 

To a solution of (IRS, 2SR, 3 SR) -3- [2- ( (E) -2-carboxy- 
ethen-l-yl] -4-methoxyphenyl] -1- (3, 4-methylenedioxy- 
phenyl)-5- (prop-l-yloxy) indane-2-carboxylic acid (43 mg, 
35 0.08 mmol) in ethanol (5 mL) was added 10% palladium on 
activated carbon (40 mg) . The resulting suspension was 
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stlrred overnight under an atmosphere of hydrogen then 
filtered through a pad of celite. The filtrate was 
concentrated under reduced pressure to afford the title 
conpound (35 mg, 82%) as a white solid. 
5 1h wmr (CDCI3) : 8 6.99 (d, IH, J =8.6 Hz); 6.78-6.66 

(m, 7H); 6.23 (b s, IH) ; 5.88-5.87 (m, 2 H) ; 4.88 (d, 
IH, J = 9.7 Hz); 4.54 (d, IH, J = 9.7 Hz); 3.72 (s, 
3H); 3.70 (t, 2H, J = 7 Hz); 2.98-2.90 (m, IH) ; 
2.68-2.51 (m, 2H) ; 1.65 (sextet, 2H, J » 7.0 Hz); 0.89 
10 (t, 3H, J » 7.0 Hz) . 

US (exact nass) M+- : 518.1930 (A = +1.1 niDa for 

C27H26O7) 

By the methods given above in Exanqples 54 to 
58 r the following compounds were made. 
15 g.YaMPT.P. 

1^ . A-ntof hvl An ortf nvYph«»nYT \ -S- fpr-ftn-l -vl nvv> \ nHanft-2- 

20 m.p. 242-246"C (dec) . 

P.YAMPT.P. 60 

pj^ , c^ , 9gp. 7SR^-'^-fil-Ma^hoyv-7-fprOD-?-ftn-l-Vl)Pt^PnYll- 

1 - f-^. ii-itti»i-hvie »_orf< ftvyphonyi v-s- fnrnn-1 -vloxv) 1 nriane-2- 

^^^r^oyy^iT: acid 
25 m. p. 126-127 "C. 

(exact mass) M+» : 486.2021 (A = +2.1 mDa for C30H30O6) 

tP.YaMPt.E 61 

f ip<^ , ; ><8P ^ "^gPI f 4.MAl-bnvY-9- /«rnn-1 -v1 \ Phftnvl 1 -1- 

30 ^p|r^a^Y^^^ "^^'^ 
m.p. 155-156'C. 

Anal . Calc. for C30H32O6 : C, 73.75; H, 6.60. 
Found: C, 73.45, H, 6.43. 
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EXAMPT.R fi? 

HRS. ?.SR. 3R.'^>-.3-r7-rarhnvv-4-Tt.»»hnvyphPnYl1 ..1-n.4- 
methvlenedl nxvphenvl > -S- fnrnp-1 -yl nvy > S 

5 Anal. Calc. for C28H26O8 ' C, 68.56; H, 5.34. 
Found; C, 68.61, H, 5.58. 

BXaMPT.B 

1 - /-^ ■ 4-inaMiyl An«trt< nvynhftnyl \ /nrnp-l -yl nvy^ < nrtanft-9- 
10 garhftvyH^ uf><H 

(exact mass) M+« : 490.1994 (A « +0.3 nDa for C29H30O7) 

EXAMPT.F. fi^ 

HRS. ?.SR. SR^-'^-f?-rarhnvvmPl-hy1- 4-inAl-hnyYph«>nYn-1- 
15 (3. 4-lllf»thvlenf>di nvvnhAnyl ^ -S- /pi-op-1 -vT nwl < nrtano-9- 
earhftxyH/^ anirt 

(exact mass) M** : 504.1788 (A = -0.4 mDa for C29H28O8) 

RXAMPT.F. fi^ 

20 (IRS. 2SR. 3SR>-:^-r2-n-Hvrirnxvt>ron-1-y1\-4-iiiAl-hftvy- 

Phenvl 1 -1 - n . 4-infff hvl PnPrii r.vyphf»nv1 > rprnp-1 -v1 r>vv^ - 
indanp~7-rar-hftvv3-tr ar<ri 

US (exact mass) K*"' : 504.2143 (A » •t-0.5 mDa for 
25 C30H32O7) 

EXAMPT.R fifi 

flRS. 2SR. gR^'.?>-<4-rarhnvyphAnvn-1 .•^-hHs/^ ^- 
methvlftnftdioKVPhenvl) l-lndang-g-parhftvyHr ar>4rt 

30 m.p. 230-231°C. 

EXAMPLE fi7 

HRR. 7SR. ^SRt-S-r4-Rpn^v1n«ynhPnvn-1.^-h1fin.4- 
inet--l;iyl<»nedloyyphPnyl < j ndanP-7-rarhnxyl tr arid. 



35 m.p. 105-106'c. 
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F.yAMPT.E 68 

flpQ^ ?gR. ^SR>-«^-f r4-HyrirnvvphenvlW1 .'^-h^.sr3.4- 
mp^hY^ onAri^ nvvph^nvl I < nrianP-?-rarhf>y v1 i C. acid . 

5 MS m/e : 512 [(M+NH4)'^1. 

RXAMPT.R 69 

fl-f ang. ^rans-l . ^ . s n. d-mPt^hyl «»n^rt^ nxvnhpnvl) - 

^nriane-2~r■arhnyvlin acid. 

0 Anal . Calc. for C31H2208.S/8H20 ^ C, 69.76; H, 4.39. 

Found: C, 69.81, H, 4.46. 

f:yampt.p. 70 

n fg-Hyrif fivv-4-inf»1-hnxvnhenv1 > ~1 - f 3 . 4- 
mtrt-hyl on«>r» nvv^hftnvl I -5- fprnn-l -yl nvyl < nriane . 

5 

a) n WS ■ •^WR V --i- r f g-Mefrhnvvmftf-hnvy \ -4-TnP^^oy vphftnvl ) 1 -1- 
/•^-4-ing>fchylftn«»dioxvph«^nyT ^ - S- fpr-np-l -vloxy^iiriania- 

A solution of (IRS, 2SR, 3RS) -3- [2- (methoxymethoxy) -4- 

0 methoxyphenyl] -1- (3, 4-methylenedioxyphenyl) -5- (prop-1- 
yloxy) indane-2-carboxylic acid (0.2g, 0.39nnaol) in 
dichloromethane (4ml) and pyridine (28pl, 1.6 mmol) was 
cooled to 0 under argon. To this solution was added 
thionyl chloride (60 pi, 0.8 mmol). The mixture was 

5 allowed to warm to ambient temperature over 20 min. and 
the volatiles removed in vacuo. The residue was 
redissolved in toluene and evaporated in vacuo (twice) . 
The residue was dissolved in dichloromethane (4ml) and 
triethylamine (250|il) added. To this solution at room 

[) teii5>erature under aurgon was added 2-mercaptopyridine-N- 
oxide (120 mg, O.Smmol) dissolved in dichloromethane 
(1ml) . After stirring for 20 min at room temperature 
t-butylthiol (450pl, 4mmol) was added and the mixture 
irradiated for 20 min (150 watt spotlight) . The 

5 volatiles were removed in vacuo and the product 

partitioned between ethyl acetate and 3-M-aq. HCl. The 



wo 93/08799 



PCT/US92/09427 



-7/- 

organic extract was washed with water, sat. aq. NaHCOa 
solution and finally brine. After drying (MgS04 
anhydrous), the product was filtered and evaporated. 
Purification by column chromatography gave the title 
S coinpound (0.075 g, 41%). 

lfl_HMB (CDCI3) : 8 7.13 (d, IH, J = 8.5 Hz); 6.83 (d, 
IH, J » 8.3 Hz), 6.79-6.69 (m, 5H) , 6.54 (dd, IH, J = 
8.5, 2.5 Hz), 6.51 (br s, IH), 5.92 (br, s, 2H) 5.18 (d, 
IH, J o 6.7 Hz, ), 5.15 (d, IH, J = 6.7 Hz), 4.66 <dd, J 
10 o 10.5, 7.6 Hz, IH, J a 6.7 Hz), 4.22 (dd, IH, J = 

10.5, 7.4 Hz), 3.81 (m, 2H) , 3.80 (s, 3H), 3.43 (s, 3H) , 
2.90-2.83 (m, IH) , 2.06-1.98 (m, IH) , 1.73 (sextet, IH, 
J ^ 7.1 Hz), 0.92 (t, 3H, J = 7.1 Hz). 

15 b) (IRS . -^RR^ r9-HyrirovY-4-tnPl-hoyvr.hAnYl ^ ~^-^'i.A^ 

methvl ftnpdl ftKvnhftnvl ) -R» /nrop-i -vT ^vyi ^ nri^no 

To a solution of (IRS, 3RS) -3- [ (2-methoxymethoxy) -4- 
methoxyphenyl) ] -1- (3, 4-methylenedioxyphenyl) -5- (prop-1- 

20 yloxy)indane (0.075 g, 0.16 mmol) in methanol (5 ml) was 
added 4-5 drops of 6M-HC1 and the mixture refluxed for 
1.5 h under argon. The solvent was removed in vacuo and 
the product partitioned between EtOAc and water. The 
organic extract was washed with water then sat. ag. 

25 NaHCOs solution and finally brine. After drying (MgS04 
emhydrous) filtration and evaporation gave the title 
compound (0.064 g, 94%). 

iH NMR (CDCI3) : 5 7.11 (d, IH, J = 8.4 Hz), 6.87 (d, 
30 IH, J = 7.8 Hz), 6.77-6.74 (4 H, m) , 6.61 (br s, IH) , 
6.50 (dd, IH, J » 8.4, 2.5 Hz), 6.42 (d, IH, J » 2.5 
Hz), 5.94 (d, IH J = 1.2 Hz), 5.93 (d, IH, J = 1.2 Hz), 
4.74 (s, IH), 4.43 (dd, IH, J = 10.4, 7.6 Hz), 4.20 (dd, 
IH, J => 10.7, 7.3 Hz), 3.82 (t, 2H, J = 6.7 Hz), 3.79 
35 (s, 3H), 2.89-2.82 (m, IH) , 2.15-2.08 (m, IH) , 1.77-1.71 
(sextet, 2H, J = 7.2 Hz), 0.99 (t, 3H, J = 2.5 Hz). 
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m. (exact mass) M+ Found: 418.1782 (A = -0.2 mDa for 
C26H2605) . 

BYAMPT.F. 71 

5 nMafhyl gnArt< nvyphanyl \ -5- fprr>p-1 -y1 nvY\ \ nrtane 

To a slurry of soditim hydride (5 mg, 0.21 mmol) in 
dimethylfonnamide (0.5 ml) was added (lRS,3RS)-3-(2- 
hydroxy-4-methoxyphenyl) -1- (3, 4-methylenedioxyphenyl) -5- 

0 (prop-l-yloxy)indane (0.058 g, 0.l4 mmol) at ice-bath 
tenperature under argon. After stirring for 15 min, 
ethyl bromoacetate (50 pi, 0.2 mmol) was added and the 
solution stirred for 1 h at room temperature. The 
product was partitioned between ethyl acetate and 3M aq 

5 HCl. The organic extract was washed with water, sat. 
aq. NaHCOs solution and finally brine. After drying 
(MgS04 anhydrous) filtration and evaporation followed by 
chromatography gave (lRS,3RS)-3- (2-carboethoxymethoxy-4- 
methoxyphenyl) -1- (3, 4-methylenedioxyphenyl) -5- (prop-1- 

0 yloxy)indane (0.041 g) . The product was dissolved in 
hot ethanol (10 ml) and 1 M aq. NaOH added (1 ml) . The 
mixture was refluxed for 1 h then cooled, acidified with 
6M-aqueous HCl and extracted with ethyl acetate. After 
evaporation the residue was crystallized from ethyl 

5 acetate/hexane to give the title confound (0.035 g, 
93%) . 

m.p. 177-178 •C' 

iw WMR ((a)Cl3) : 8 7.18 (d, IH, J = 8.5 Hz), 6.87 (d, 
[) IH, J = 8.4 Hz), 6.88-6.71 (4 H, m) , 6.56 (dd, IH, J = 
8.4, 2.3 Hz), 6.53 (br. s, IH), 6.41 (d, IH, J = 2.3 
HZ), 5.91 (br. s, 2H), 4.68-4.60 (m, 3H) , 4.61 (dd, IH, 
J= 10.7, 7.2 Hz), 3.83-3.80 (m,' 2H) , 3.81 (s, 3H) , 2.86 
(dt, IH, J - 12.4, 7.2 Hz), 2.10-1.98 (m, IH) , 1.73 
5 (sextet, 2H, J = 7.2 Hz), 0.98 (t, 3H, J = 7.4 Hz). 

MS (exact mass) M+ = 476.1829 (A = +0.6 mDa for C28H28O7) . 
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EXAMPT.F.g 79- ft/ 

The following compounds were prepared by the 
procedures given above. 

(IRS, 2SR, 3SR)-l-(4-Methoxyphenyl)-3-(3,4,5- 
trimethoxyphenyl) indane-2-carboxylic acid; 



(IRS, 2SR, 3SR)-l-(4-Ethoxyphenyl)-3-(3-4- 
methylenedioxyphenyl) indane-2-carboxylic acid; 

10 

(IRS, 2SR, 3SR)-5-Carboxy-l,3-bis(3,4-inethyl- 
enedioxyphenyl) indane-2-carboxylic acid; 

(IRS, 2SR, 3SR)-3-(4-Methoxyphenyl)-l-(3,4- 
15 methylenedioxyphenyl ) -5- (prop-2-enyloxy) indane-2- 
carboxylic acid; 

(IRS, 2SR, 3RS)-3- (2,4-DiInethoxyphenyl)-5- 
hydroxy-l- (3, 4-methylenedioxyphenyl) -indane-2-carboxylic 
20 acid; 



(IRS, 2SR, 3SR)-3-I5-(2,3-Dihydro)- 
benzfuranyl J -5-hydroxy-l- (3, 4-methylenedioxyphenyl) - 
indane-2-carboxylic acid; 

25 

(IRS, 2SR, 3RS)-5-Hydroxy-3-(3,4-methylene- 
dloxyphenyl) -1- (2, 4, 6-trimethoxyphenyl) indane-2- 
carboxylic acid; 

30 (IRS, 2SR, 3SR)-l-[5-(2,3-Dihydro)- 

benzfuranyl]-l- (4-methoxyphenyl) indane-2-carboxylic 
acid; 

(IRS, 2SR, 3RS)-l-(3,4-(l,2-Ethylenedioxy)- 
35 phenyl] -3- (4-methoxyphenyl) indane-2-carboxylic acid; 
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(IRSi. 2SR, 3SR)-5-Hydroxy-3-(3,4-methylene- 
dioxyphenyD-l- (4-methoxyphenyl) indane-2-carboxylic 
acid; 

5 (IRSr 2SR, 3RS)-5-Hydroxy-3-(4-methoxyphenyl)- 

1- {2-methoxy-4/ 5-methylenedioxyphenyl) indane-2- 
carboxylic acid; 

(IRS, 2SR, 3SR)-l-{3,4-Methylenedioxyphenyl)- 
10 3- (4-inethoxyphenyl) -5- (propyl-l-yioxy) indane-2- 
ceurboxylic acid; 

(IRSr 2SRr 3RS)-5-Methoxy-3-(4-methoxyphenyl)- 
1- (2-methoxy-4 , S-methylenedioxyphenyl) indane-2- 
15 carboxylic acid. 

Formulations for pharmaceutical use 
Incorporating con5)otinds of the present Invention can be 
20 prepared In various forms and with niimerous exclplents. 
Examples of such formulations are given below. 

Tnhalant- Ffirtmi 1 at:! on 

A compound of formula I, (1 mg to 100 mg) Is 
25 aerosolized from a metered dose Inhaler to deliver the 
desired amount of drug per use. 



TahlAffi/Tn^ftdients Pftr Tab l et 

30 1. Active Ingredient 40 mg 
(Cpd of Form. I) 

2. Com Starch 20 mg 

35 3. Alginlc acid 20 mg 

4. Sodium alginate 20 mg 

5. Mg stearate mq 
40 2.3 mg 
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Step 1 Blend ingredients No. 1, No. 2, No. 3 and 
No. 4 in a suitable mixer /blender . 
S Step 2 Add sufficient water portion-wise to the blend 
from Step 1 with careful mixing after each 
addition. Such additions of water and mixing 
until the mass is of a consistency to permit 
its converion to wet granules. 
10 Step 3 The wet mass is converted to granules by 

passing it through an oscillating granulator 
using a No. 8 mesh (2.38 mm) screen. 
Step 4 The wet granules are then dried in an oven at 
140'^F (60*C) until dry. 
15 Step 5 The dry granules are lubricated with 
ingredient No. 5. 
Step 6 The lubricated granules are compressed on a 
suitable tablet press. 

20 Parent-- g^ral Fnrmni af^ f>n 

A pharmaceutical composition for parenteral 
administration is prepared by dissolving an appropriate 
amount of a compotmd of formula I in polyethylene glycol 
with heating. This solution is then diluted with water 

25 for injections Ph Eur. (to 100 ml). The solution is 
then steriled by filtration through a 0.22 micron 
membrane filter and sealed in sterile containers. 
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CLAIMS: 



1. A conqpound of formula (I) 



10 




(I) 



wherein: 



Rl is -X(CH2)nAr or -X(CH2)nR8 or 



IS 



20 



25 



30 



(C) 



35 



R2 is hydrogen, Ar or (c); 

Pi is -X(CH2)nR8' 

P2 is -X(CH2)nR8' -XRgY; 

R3 and R5 are independently hydrogen, Rn, OH, 
Ci-salkoxy, S(0)qRii, N(R6)2f B^, F, I, CI, CF3, NHCORe, 
-XR9-Y or -X(CH2)nR8 wherein the methylene groups of 
-X(CH2)nR8 unsubstituted or substituted by one or 

more -(CH2)nAr groups; 

R4 is hydrogen, Rn, OH, Ci-salkoxy, S{0)qRii, 
N(R6)2' -X(Rii), Br, F, I, CI or NHCORg wherein the 
Cj.galkoxy may be unsubstituted or substituted by OH, 

methoxy or halogen; 

Rg is independently hydrogen or Ci-4alkyl; 

R7 is independently hydrogen, Ci-galkyl or 

(CH2)nAr; 
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-77- 

Ra is hydrogen, Rn, CO2H, PO3H2, P(0)(0H)R7 

or tetrazole; 

R9 is Cj-ioalkyl' C2-ioail^enyl or phenyl all 

of which may be unsubstituted or substituted by one or 
5 more OH, N(Rg)2/ COOH, halogen or XCi-salkyl; 

RlO is R3 or R4; 

Rll is Ci-galkyl, C2-8alkenyl, C2-8alkynyl all 

of which may be unsubstituted or substituted by one or 
more OH, CH2OH, N(Rg)2 or halogen;. 

10 X is (CH2)n/ 0, NRg or S(0)q; 

Y is CH3 or -CH2X(CH2)nAr; 

Ar is: 



15 ^^/^ ir*\. 



20 




^3 



R4 



(a) (b) 



naphthyl, indolyl, pyridyl or thienyl, 
oxazolidinyl, oxazolyl, thiazolyl/ Isothiazolyl, 
pyrazolyl, triazolyl, tetrazolyl, imidazolyl, 
imidazolidinyl, thiazolidinyl, isoxazolyl, oxadiazolyl, 
25 thiadiazolyl, morpholinyl, piperidinyl, piperazinyl, 
pyrrolyl, or pyrimidyl; all of which may be 
unsiibstituted or substituted by one or more R3 or R4 

groups; 

A is C=0, or [C(R6)2]m' 
30 B is -CH2- or -0-; 

Zi and Z2 are independently hydrogen, 
Ci-8^1'^yl# C2-8alkenyl, C2-8^^'^y^y^' OH, Ci-g^H^oxy, 
SCOqCi-ealkyl, N(R6)2f Br, F, I, CI, NHCORg, 
-X(CH2)nR8' phenyl, benzyl or C3-6cycloalkyl wherein the 
35 Ci-B^^'^yl' C2-8alkenyl or C2-8^1'^y'^yl "^«^y optionally 
substituted by COOH, OH, CO(CH2)nCH3, CO (CH2) nCH2N (Rg) 2r 
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.7Sr 

or halogen; or and 22 together may be -0-A-O- on 

contiguous ccurbons; 

Z3 is Zx or XR9Y; 

q is zero, one or two; 
5 n is an integer from 0 to six; 

m is 1, 2 or 3; 
and the dotted line indicates the optional presence of a 
double bond; or a pharmaceutically acceptable salt 
thereof; provided that 
10 • R2 is not hydrogen when X is S(0)q; 

• when the optional double bond is present 
there is only one Rio and there is no Pi; 

• the compound of Formula I is not (IRS) -1,3- 
diphenylindene-2-carboxylic acid; (cis,cis)- 

15 (IRS, 3SR) -1, 3-diphenylindane-2-carboxylic acid; 

(IRS) -3- f 3-Methyl-l-phenyl- (IH) -ind-2-en-l-yll 
propionic acid; or (lRS)-2[l,3-diphenyl-(lH)- 
ind-2-en-2-yllethanoic acid. 

20 - 2. A compound of claim 1 wherein Ri is 

X(CH2)xtAr, dihydrobenzofuranyl, benzodioxanyl, 
cydohexyl, or Ci-4alkyl; R2 is a moiety of formula (a) 
or (b), Ci_4alkyl, indolyl or hydrogen; R3 and R5 are 
independently hydrogen, OH, Ci-salkoxy, halogen, 

25 -0Ci_4alkyl phenyl, RiiC02R7# Ci-4alkyl, N(R6)2' 
NH(C0)CH3, -X(CH2)nR8' "^Rg, pyridyl, phenyl or 
S(0)pCi_5alkyl; R4 is hydrogen, OH, Ci-salkoxy, halogen, 
Ci_4alkyl, N(R6)2' NH(C0)CH3 or S (O)pCi-salkyl; Zi, Z2 
and Z3 are independently XRgY, benzyl, hydrogen, OH, 

30 Ci-salkoxy, -N{R6)2' S (0) qCi-salkyl/ NHCORer X(CH2)nR8 
or halogen, or Zi and 22 together may be -0-A-O on 
contiguous carbons; Pi and P2 are independently 
hydrogen, CO2H or tetrazole; Ar is a moiety of formula 
(a), or (b), phenyl, or pyridyl and X is (CH2)n 

35 oxygen. 
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3. A compoiuid of claim 2 wherein R3 Is 
hydrogen/ -X(CH2)nR8 RHCO2R7; R4 and R5 are 
independently hydrogen, OH, Ci-salkoxy, SCi-salkyl, 
Br, Ci-3alkyl or NH2; and Z3 are hydrogen and Z2 is 

5 hydrogen, OH, Ci-salkoxy, halogen, X(CH2)nR8' ''^2' 

benzyl or NH(C0)CH3, or Zi and Z2 together may be 0-A-O 

on contiguous carbons. 

4. A compound of claim 3 wherein R^ is a 

0 moiety of formula (b) and R2 is a' moiety of formula (a) 
or (b) ; A is CH2, B is -0-; there is no optional double 
bond; Rj and XR2 are trans to Pi; Z2 is OH, Ci-salkoxy, 
-OCH2CHCH2 or hydrogen, Zi is hydrogen; R3 is hydrogen, 
X(CH2)qC02H or CH=CHC02H, R4 is hydrogen, substituted 

5 phenyl, or Ci^2^^^^^y^ ^5' ^10 ^2 hydrogen. 

5. A compound of claim 1 selected from the 
group consisting of: 

D (IRS, 2SR, 3SR)-l-(4-Methoxyphenyl)-3-(3,4-methylene- 
dioxyphenyl) indane-2-carboxylic acid; 

(IRS, 2RS, 3SR)-5-Hydroxy-3-(4-methoxyphenyl)-l-(3,4- 
methylenedioxyphenyl) indane-2-carboxylic acid; 

5 

(IRS, 2RS, 3SR)-5-Methoxy-3-(4-methoxyphenyl)-l-(3,4- 
methylenedioxyplienyl) indane-2-carboxylic acid; 

(IRS, 2SR, 3SR)-l,3-Bis(3,4-methylenedioxyphenyl)"5- 
} 5-hydroxyindane-2-carboxylic acid; 

(IRS, 2SR, 3RS)-3-(2-Carboxymethoxy-4-methoxyphenyl)-l- 
(3, 4-methylenedioxyphenyl)-5- (prop-l-yloxy) -indane-2- 
carboxylic acid; 
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(IRS, 2SR,3RS) -3- (2-Carboxymethoxy-4-methoxyphenyl) -1- 
(3, 4-inethylene(iioxyphenyl) -5- (prop-l-yloxy) -indane-2- 
carbos^llc acid; 

5 (IRS, 2SR, 3SR) -3- (2-Carboxymethoxy-4-methoxyphenyl) -1- 
(2-methoxy-4, S-methylenedioxyphenyl) -5- (prop-l-yloxy) - 
• indane-2-carbbxylic acid; 

(IRS, 2SR, 3RS) -3- [2- (l-Carboxyethr2-yloxy) -4-inethoxy- 
10 phenyl! -1- (3, 4-methylenedioxyphenyl) r5- (prop-l-yloxy) - 
indane-2-CGurboxylic acid, bis-dicycloheKylamine salt; 

(IRS, 2SR, 3SR)-3-[2-[(E)-2-Carboxyethen-l-yl]-4- 
methoxyphenyll -1- (3, 4-methylenedioxyphenyl) -5- (prop-1- 
15 yloxy) indane-2-carboxylic acid; 

(IRS , 2SR, 3SR) -3- [2- (2-Carboxyeth-l-yl) -4-methoxy- 
phenyll -1- (3, 4-niethylenedioxyphenyl) -5- (prop-l-yloxy) - 
indane-2-C2u:boxylic acid; 

20 

(IRS, 2SR, 3RS) -3- [2- (3-Carboxyphenyl) -4-methoxyphenyll -1- 
(3, 4-methylenedioxyphenyl) -5- (prop-l-yloxy) indane-2- 
carboxylic acidt 

25 6. A pharmaceutical composition comprising a 

confound accordipg to any one of claims 1 to 5, and a 
pharmaceutically acceptable carrier. 

7. A compoxind according to any one of claims 
30 1 to 5 for use as an active therapeutic substance. 

8. A con^ovmd according to any one of claims 
1 to 5 for use in antagonizing endothelin receptors. 
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9. A compound according to any one of claims 
1 to 5 for use in treating hypertension, renal failure 
or cerebrovascular disease • 



S 10. Use of a confound according to any one of 

claims 1 to 5 in the manufacture of a medicament to use 
in the treatment of hypertension, renal failure or 
cerebrovascular disease. 



10 11. A method of antagonizing endothelin 

receptors which comprises administering to a subject in 
need thereof, an effective amount to antagonize 
endothelin receptors of a compound according to any one 
of claims 1 to 5. 

IS 

12. A process for the preparation of a 
compound of formula (I) of claim 1 or a pharmaceutically 
acceptable salt thereof, which process comprises 
reacting a compound of formula (II) 

20 



25 




(II) 



wherein Z^, Z2r 'Z3 and are as described in claim 1 or 
a group convertable thereto, and X is alkyl, with an 
organomagnesium compound of formula (III) 

30 

R2- (CH2)n-MgBr (III) 

wherein R2 is as described in claim 1 or a group 
35 convertable thereto, in a suitable solvent 
to provide a compound of formula (IV) 
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5 




(IV) 



which is reduced and thereafter, when desired or 

necessary undergoes, 
10 a) insertion of Riq (^en other than hydrogen) 

through conjugate additon/ and/or 

b) alkylation or acylation to give conQ>ounds 
wherein Px and P2 are other than CO2H; and/or 

c) conversion Ri, R2r Zj, Z2 and Z3. 
15 to afford a conpound of formula (I) . 
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